Forecasting volatility and volume in the Tokyo Stock Market: long memory, fractality and regime switching by Lux, Thomas & Kaizoji, Taisei
 WORKING PAPERS SERIES 
WP06-20 
 
 
 
Forecasting Volatility and Volume in 
the Tokyo Stock Market: Long Memory, 
Fractality and Regime Switching 
Thomas Lux and Taisei Kaizoji
!"#$%&'()*+,-".&().)(/,&*0,-".12$,)*,(3$,4"5/",6("%5,7&#5$(8,
9"*+,7$2"#/:,!#&%(&.)(/,&*0,;$+)2$,6<)(%3)*+=,
!
!
!
"#$%&'!()*!+!&,-!"&.'/.!0&.1$2.!3!
!
1 4/5&67%/,7!$8!9:$,$%.:';!<,.=/6'.7>!$8!0./?;!
@?'#&)'/,'76A!BC;!3B++D!0./?;!E/6%&,>!
?)*FGH?A),.IJ./?A-/!
!
3!4.=.'.$,!$8!K$:.&?!K:./,:/';!L,7/6,&7.$,&?!M#6.'7.&,!<,.=/6'.7>!
N.7&J&!M.7>;!"$J>$!+D+!O!DPDP;!Q&5&,!
J&.1$2.F.:)A&:A25!
!
!
>?'(#&%(8! R/! .,=/'7.S&7/! 7#/! 56/-.:7&G.?.7>! $8! G$7#! =$?&7.?.7>! &,-! =$?)%/! 8$6! &! ?&6S/! '&%5?/! $8!
Q&5&,/'/! '7$:J'A! "#/! 5&67.:)?&6! /%5#&'.'! $8! 7#.'! 5&5/6! .'! $,! &''/''.,S! 7#/! 5/68$6%&,:/! $8! ?$,S!
%/%$6>! 7.%/! '/6./'!%$-/?'! .,! :$%5&6.'$,! 7$! 7#/.6! '#$67I%/%$6>! :$),7/65&67'A! K.,:/! ?$,S!%/%$6>!
%$-/?'!'#$)?-!#&=/!&!5&67.:)?&6!&-=&,7&S/!$=/6!?$,S!8$6/:&'7.,S!#$6.1$,';!H/!:$,'.-/6!56/-.:7.$,'!$8!
)5! 7$! +CC! -&>'! &#/&-A! L,! %$'7! 6/'5/:7';! 7#/! ?$,S! %/%$6>! %$-/?'! TUVWLNU;! WLEUVMX! &,-! 7#/!
6/:/,7?>!.,76$-):/-!%)?7.86&:7&?!%$-/?Y!-$%.,&7/!$=/6!EUVMX!&,-!UVNU!%$-/?'A!X$H/=/6;!H#.?/!
WLEUVMX!&,-!UVWLNU!&?'$!#&=/!Z).7/!&!,)%G/6!$8!:&'/'!H.7#!-6&%&7.:!8&.?)6/'!$8!7#/.6!8$6/:&'7';!
7#/!%)?7.86&:7&?!%$-/?!-$/'!,$7! ')88/6! 86$%!7#.'! '#$67:$%.,S!&,-! .7'!5/68$6%&,:/!56&:7.:&??>!&?H&>'!
.%56$=/'!)5$,!7#/!,&[=/!8$6/:&'7!56$=.-/-!G>!#.'7$6.:&?!=$?&7.?.7>A!U'!&!'$%/H#&7!')656.'.,S!6/')?7;!H/!
&?'$! 8.,-! 7#&7;! 8$6! WLEUVMX! &,-! UVWLNU! %$-/?';! 5$$?/-! /'7.%&7/'! T.A/A! &=/6&S/'! $8! 5&6&%/7/6!
/'7.%&7/'!86$%!&!'&%5?/!$8!7.%/!'/6./'Y!S.=/!%):#!G/77/6!6/')?7'!7#&,!.,-.=.-)&??>!/'7.%&7/-!%$-/?'A!
!
!
!
0/>H$6-'\!8$6/:&'7.,S;!?$,S!%/%$6>!%$-/?';!=$?)%/;!=$?&7.?.7>!
!
Q9(I:?&''.8.:&7.$,\!M33;!MP];!E+3!
!
!
N&>!3CC^!
!
!
!"##$%&"'()'*+,-./"#\!!
!
"#$%&'!()*;!/I%&.?\!?)*FGH?A),.IJ./?A-/;!"/?A!_B`!B]+!DDC!]^^+;!W&*\!_B`!B]+!DDC!B]D]!
!
a!R/!&6/!S6&7/8)?! 7$!'/%.,&6!5&67.:.5&,7'!&7! 7#/!<,.=/6'.7>!$8!0./?!8$6!#/?58)?!-.':)''.$,'!
&,-! 7$! (&)6./! 4&=.'! &,-! b#.?.55! K.GG/67'/,! 8$6! '7.%)?&7.,S! /*:#&,S/'! $,! ?$,SI%/%$6>!
=$?&7.?.7>! %$-/?'A! X/?58)?! :$%%/,7'! G>! K#/6.! N&6J$'/! &,-! 0>6.&J$'! M#$)6-&J.'! &6/! &?'$!
S6&7/8)??>!&:J,$H?/-S/-A!R/!&6/!8)67#/6%$6/!&556/:.&7.=/!8$6!8.,&,:.&?!')55$67!G>!7#/!Q&5&,!
K$:./7>! 8$6! 7#/! b6$%$7.$,! $8! K:./,:/! &,-! 7#/! 9)6$5/&,! M$%%.''.$,! TK"V9b! :$,76&:7! ,$!
P+^BB^Y!
! 3
@*(#"01%()"*,
!
L7!.'!H/??!J,$H,!7#&7!G$7#!=$?&7.?.7>!&,-!76&-.,S!=$?)%/!&6/!:#&6&:7/6.1/-!G>!&!%):#!#.S#/6!
-/S6//! $8! 56/-.:7&G.?.7>! 7#&,! 7#/! 6/7)6,'! $8! 8.,&,:.&?! &''/7'A! L,! 7#/! #)S/! ?.7/6&7)6/! $,!
8$6/:&'7.,S! =$?&7.?.7>;! 7#/! =&'7! %&2$6.7>! $8! 5&5/6'! )'/! =&6.&,7'! $8! 7#/! EUVMX! 8&%.?>! $8!
'7$:#&'7.:! 56$:/''/';!H#.:#! 56$=.-/! &,! /&'>! &,-! :$,=/,./,7!H&>! 7$! :&57)6/! 7#/! G&'.:! &)7$I
6/S6/''.=/!'76):7)6/!$8!:$,-.7.$,&?!=&6.&,:/'!T'//!E6&,S/6!&,-!b$$,;!3CC];!8$6!&!6/:/,7!')6=/>!
$8!7#/!=$?)%.,$)'!?.7/6&7)6/!$,!=$?&7.?.7>!8$6/:&'7.,SYA!X$H/=/6;!6/')?7'!&6/!,$7!),&,.%$)'?>!
.,!8&=$)6!$8!7#/!5$7/,7.&?!$8!EUVMX!%$-/?'!7$!.%56$=/!)5$,!7#/!8$6/:&'7.,S!5/68$6%&,:/!$8!
'.%5?/6! %$-/?'! ?.J/! 7#/! #.'7$6.:&?! %/&,! =$?&7.?.7>! $6! %$=.,S! &=/6&S/! $6! '%$$7#/-!
6/56/'/,7&7.$,'!$8!.7A!4.%'$,!&,-!N&6'#!T+``CY!&,-!W.S?/H'J.!T+``cY;!&%$,S!$7#/6';!8.,-!7#&7!
'.%5?/6!%$-/?'!:&,!.,-//-!$)75/68$6%!EUVMX!$6!6/?&7/-!&556$&:#/'!&7!?/&'7!H#/,!&55?./-!7$!
?$HI86/Z)/,:>! TH//J?>;! %$,7#?>Y! -&7&A! @,! 7#/! $7#/6! #&,-;! -$1/,'! $8! 5&5/6'! .,=/'7.S&7/!
H#/7#/6!.%56$=/%/,7'!$=/6!EUVMX!&'!&!G/,:#%&6J!&6/!5$''.G?/!)'.,S!,$,I?.,/&6!%$-/?'!$6!
&67.8.:.&?! .,7/??.S/,:/! 7/:#,.Z)/'! T/ASA! R/'7! &,-! M#$;! +``Pd! e6&.?'8$6-! &,-! W&88;! +``^d!
4$,&?-'$,! &,-! 0&%'76&;! +``cd! f//?>! &,-! R/??/6;! 3CC3YA! M$,'.-/6.,S! 7#/! $=/6H#/?%.,S!
/=.-/,:/! 8$6! ?$,SI7/6%!-/5/,-/,:/! .,!=$?&7.?.7>! T.A/A!#>5/6G$?.:! -/:&>!$8! .7'! &)7$:$66/?&7.$,!
8),:7.$,! 6&7#/6! 7#&,! 7#/! /*5$,/,7.&?! -/:&>! :#&6&:7/6.'7.:! $8! '#$67I%/%$6>! %$-/?'Y;! .7! &?'$!
&55/&6'!H$67#H#.?/!7$!/*5?$6/!7#/!5$7/,7.&?!=&?)/!&--/-!G>!%$-/?'!'#&6.,S!7#.'!8/&7)6/A!($,S!
%/%$6>!.,!=$?&7.?.7>!#&'!G//,!8.6'7!5$.,7/-!$)7!&'!&!'7>?.'/-!8&:7!G>!4.,S;!9,S?/!&,-!E6&,S/6!
T+``3YA!b6/=&?/,:/!$8! 7#.'! 8/&7)6/! .,! 8.,&,:.&?! -&7&!#&'!%/&,H#.?/!G//,!:$,8.6%/-! .,!%&,>!
')G'/Z)/,7!'7)-./'!&,-!:$),7'!,$H!&'!$,/!$8! 7#/! 76)?>!),.=/6'&?!56$5/67./'!$8!&''/7!%&6J/7'!
T:8A!($G&7$!&,-!K&=.,;!+``DYA!
!
($,S!%/%$6>!S/,/6&?.1&7.$,'!$8!'7&,-&6-!'#$67I%/%$6>!7.%/!'/6./'!%$-/?'!&6/!&=&.?&G?/!.,!
7#/!UVWLNU!TE6&,S/6!&,-!Q$>/)*;!+`DCY!&,-!WLEUVMX!%$-/?'!Te&.??./!/7!&?A;!+``^YA!R#/,!
G6$H'.,S! 7#/! ?.7/6&7)6/! $,! =$?&7.?.7>! 8$6/:&'7.,S;! .7! :$%/'! &'! &! :/67&.,! ')656.'/! 7#&7! 7#/'/!
:&,-.-&7/!%$-/?'!#&=/! 6/:/.=/-!6/?&7.=/?>! ':&,7!&77/,7.$,! '$! 8&6A!e&'.:&??>;!$,?>! 7H$!5&5/6'!
H.7#!&!-.6/:7!:$%5&6.'$,!G/7H//,!EUVMX!&,-!WLEUVMX!8$6/:&'7'!&55/&6!7$!G/!&=&.?&G?/!&7!
56/'/,7;!g.?&')'$!T3CC3Y!&,-!h)%G&:#!T3CCBY;!G$7#!:$,'.-/6.,S!=$?&7.?.7>!8$6/:&'7'!.,!8$6/.S,!
/*:#&,S/!%&6J/7'A!g.?&')'$! 6/5$67'! 6/?&7.=/?>! ?&6S/! 6/-):7.$,'! $8! G$7#!%/&,! 'Z)&6/-! /66$6'!
&,-!%/&,!&G'$?)7/!/66$6'!$=/6!8$6/:&'7.,S!#$6.1$,'!$8!+!7$!+C!-&>'!H.7#!WLEUVMX!:$%5&6/-!
7$! EUVMXA! h)%G&:#i'! 6/')?7'! )'.,S! .,76&I-&.?>! -&7&! &6/! %$6/! '$G/6.,S! .,! 7#&7! #/! 8.,-'!
.%56$=/%/,7'!.,!-&.?>!8$6/:&'7'!7$!G/!$,?>!$8!7#/!$6-/6!$8!$,/!7$!7H$!5/6:/,7!$8!NK9A!E.=/,!
7#&7! 7#/6/!.'!/''/,7.&??>!$,?>!$,/!'7)->!')55$67.=/!$8!')5/6.$6!56/-.:7&G.?.7>!$8! ?$,SI%/%$6>!
%$-/?';!&!%$6/!'>'7/%&7.:!&,&?>'.'!$8!7#.'!.'')/!'//%'!7$!G/!H$67#H#.?/A!!
!
4/'5.7/!7#/!),&,.%$)'!8.,-.,S!$8!#>5/6G$?.:!-/:&>!$8!&)7$:$66/?&7.$,!8),:7.$,'!$8!&G'$?)7/!
&,-!'Z)&6/-!6/7)6,';!.7!%.S#7!&?'$!G/!7#/!:&'/!7#&7!.7!.'!,$7!-)/!7$!jS/,).,/i!?$,S!%/%$6>!T?.J/!
.,! WLEUVMX! $6! UVWLNU!%$-/?'Y;! G)7! .'! 6&7#/6! &! :$,'/Z)/,:/! $8! ),&::$),7/-! '76):7)6&?!
G6/&J'A! (&%$)6/)*! &,-! (&'76&5/'! T+``CY! #&=/! &?6/&->! '#$H,! 7#&7! 7#/! #.S#! 5/6'.'7/,:/! $8!
/'7.%&7/-!EUVMX!%$-/?'! .'!S6/&7?>! 6/-):/-!H#/,!&??$H.,S!8$6!'76):7)6&?!'#.87'A!U'!'#$H,!
G>!E6&,S/6!&,-!"/6k'=.67&!T+```Y;!'.%5?/!6/S.%/I'H.7:#.,S!56$:/''/'!H.7#!'#$67!%/%$6>!:&,!
/&'.?>!S.=/!6.'/!7$!'5)6.$)'!8.,-.,S'!$8!86&:7.$,&?!.,7/S6&7.$,A!L,!:$,76&'7;!V>-/,!$.+,01!T+``DY!
#&-!'#$H,!7#&7!&!N&6J$=!'H.7:#.,S!%$-/?!:&,!6/5?.:&7/!%&,>!$8!7#/!7.%/!'/6./'!56$5/67./'!$8!
6&H! &,-! &G'$?)7/! 6/7)6,';! G)7! 7#&7! .7! ?/&-'! 7$! /*5$,/,7.&?! 6&7#/6! 7#&,! #>5/6G$?.:!
&)7$:$66/?&7.$,'A! (/e&6$,! T3CC+Y;! #$H/=/6;! .,-.:&7/-! 7#&7! &! :&?.G6&7/-! '#$67! %/%$6>!
'7$:#&'7.:! =$?&7.?.7>!%$-/?!H.7#! 7#6//! 8&:7$6'! ?/&-'! 7$! '5)6.$)'! 8.,-.,S! $8! 7/%5$6&?! ':&?.,S;!
H#.?/! U?8&6&,$! &,-! ()*! T3CC^Y! '#$H! 7#/! '&%/! 5#/,$%/,$,! 7$! $::)6! .,! &! G.I'7&G?/!
G/#&=.$)6&?! &''/7I56.:.,S! 86&%/H$6JA! U'! 7#/'/! :$,76.G)7.$,'! '#$H;! 7#/! -/%&6:&7.$,! ?.,/'!
! ]
G/7H//,! ?$,S! %/%$6>! &,-! 6/S.%/! 'H.7:#.,S! %$-/?'! &6/! 8)11>! 7#/! %$6/! '$! &'! $,/! :&,!
:$,'76):7! =&6.&,7'! $8! 6/S.%/I'H.7:#.,S! %$-/?'! 7#&7! ?.7/6&??>! -.'5?&>! 7#/! '.S,&7)6/'! $8! ?$,S!
%/%$6>!T:8A!7#/!j7#$)S#7!/*5/6.%/,7'i!$8!4./G$?-!&,-!L,$)/;!3CC+;!H#$!:$,'76):7!5&67.:)?&6!
6/S.%/I'H.7:#.,S! %$-/?'! H.7#! #>5/6G$?.:! -/:&>! $8! 7#/.6! &)7$:$66/?&7.$,! 8),:7.$,'YA! "#.'!
&%G.S).7>!%$7.=&7/'!)'! 7$! .,:?)-/!&!,/H!7>5/!$8!N&6J$=I'H.7:#.,S!%$-/?! .,7$!$)6!&66&>!$8!
=$?&7.?.7>! %$-/?';! 7#/! N&6J$=I'H.7:#.,S! %)?7.86&:7&?! %$-/?! $8! M&?=/7! &,-! W.'#/6! T3CC+YA!
4/'5.7/! &??$H.,S! 8$6! &! ?&6S/! ,)%G/6! $8! 6/S.%/';! 7#.'! %$-/?! .'! %$6/! 5&6'.%$,.$)'! .,!
5&6&%/7/6.1&7.$,! 7#&,! $7#/6! 6/S.%/I'H.7:#.,S!%$-/?'A! L7! .'! 8)67#/6%$6/!H/??IJ,$H,! 7$! S.=/!
6.'/! 7$! &55&6/,7! ?$,S!%/%$6>! $,! &! G$),-/-! .,7/6=&?! TM&?=/7! &,-! W.'#/6;! 3CCBY! &,-! .7! #&'!
?.%.7.,S!:&'/'!.,!H#.:#!.7!:$,=/6S/'!7$!&!j76)/i!?$,S!%/%$6>!56$:/''A!
!
"#/! /*:?)'.=/! 8$:)'! $,! /*:#&,S/! %&6J/7'! &?'$! 6&.'/'! 7#/! Z)/'7.$,! $8! #$H! ?$,SI%/%$6>!
%$-/?'!H$)?-!5/68$6%!.,!$7#/6!7>5/'!$8!%&6J/7';!/ASA!.,!,&7.$,&?!'7$:J!%&6J/7'A!R/!&77/%57!7$!
'#/-!?.S#7!$,!G$7#!.'')/'!H.7#!$)6!.,=/'7.S&7.$,!$8!Q&5&,/'/!'7$:J'A!@)6!-&7&!G&'/!:$,'.'7'!$8!
-&.?>!56.:/'!&,-!=$?)%/!8$6!%$6/! 7#&,!+;CCC!'7$:J'! 76&-/-! .,! 7#/! 8.6'7! '/:7.$,!$8! 7#/!"$J>$!
'7$:J!/*:#&,S/!T76&-.,S!.,!7#/!8.6'7!'/:7.$,!6/Z).6/'!7#&7!:/67&.,!:6.7/6.&!&6/!%/7!$,!$)7'7&,-.,S!
'#&6/';!76&-.,S!=$?)%/!&,-!-.=.-/,-!5&>%/,7'YA!4&7&!&6/!&=&.?&G?/!&7!-&.?>!86/Z)/,:>!'7&67.,S!
.,!+`cPA!L,!7#/!56/'/,7!'7)->;!H/!.,=/'7.S&7/!-&.?>!'7$:J!56.:/'!&,-!76&-.,S!=$?)%/!$=/6! 7#/!
7H/,7>I'/=/,! >/&6'! 5/6.$-! C+lC+l+`cP! 7$! +3l]+l3CC+A! U! 6&7#/6! 7>5.:&?! /*&%5?/! $8! 7#/!
/=$?)7.$,!$8!'7$:J!56.:/!&,-!-&.?>! 76&-.,S!=$?)%/!.'!'#$H,!.,!2)*A!+!8$6! 7#/!f.55$,!K).'&,!
M$%5&,>A!R#&7! '7&,-'! $)7! #/6/! &,-! .,!%$'7! $7#/6! 7.%/! '/6./'! .'! 7#/! /,$6%$)'! .,:6/&'/! $8!
'7$:J! 56.:/'! -)6.,S! 7#/! Q&5&,/'/! G)GG?/! .,! 7#/! '/:$,-! #&?8! $8! 7#/! /.S#7./'! &,-! 7#/! -/:?.,/!
7#/6/&87/6A!U,$7#/6!:$%%$,!8/&7)6/!$8!%&,>!'7$:J'!.'!7#/!.,:6/&'/!$8!76&-.,S!=$?)%/!-)6.,S!
7#/!G)GG?/!6/&:#.,S!?/=/?'!7#&7!&6/!$87/,!G>!8&6!7#/!#.S#/'7!$=/6!7#/!H#$?/!'&%5?/A!U87/6!7#/!
:$??&5'/!$8!7#/!G)GG?/;!56.:/'!S6&-)&??>!8/??!7$!7#/.6!?/=/?'!.,!7#/!/&6?>!/.S#7./'!H#.?/!=$?)%/!
&?'$!H/,7!-$H,!7$!6$)S#?>!.7'! ?/=/?!$8! 7#/!56/IG)GG?/!5/6.$-A!U'!:&,!&?'$!G/!$G'/6=/-!86$%!
W.SA! +;! G$7#! =$?&7.?.7>! &,-! =$?)%/! '#&6/! '.%.?&6?>! #/7/6$S/,/$)'! 7.%/! '/6./'! G/#&=.$)6! &,-!
7#/.6! 5/6.$-'! $8! #.S#/'7! &:7.=.7>! -$! G6$&-?>! :$.,:.-/A! e$7#! &?'$! #&=/! 6/?&7.=/?>! '?$H?>!
-/:&>.,S! &)7$:$66/?&7.$,'! H.7#! 7#$'/! 8$6! =$?)%/! /*#.G.7.,S! -.'7.,:7?>! %$6/! '#$67I6),!
-/5/,-/,:>!7#&,!7#$'/!8$6!=$?&7.?.7>A!W$6!'$%/!'7$:J'!.,!$)6!-&7&!G&'/;!76&-.,S!'7$55/-!G/8$6/!
3CC+! G/:&)'/! $8! G&,J6)57:>! $8! 7#/! :$%5&,>A! "$! $)6! J,$H?/-S/;! &,&?>'/'! $8! 7#/! =$?&7.?.7>!
->,&%.:'!$8!Q&5&,/'/!'7$:J'!#&=/!'$!8&6!G//,!:$,8.,/-!7$!'#$67!%/%$6>!EUVMX!7>5/!%$-/?'!
T/ASA;! "'/;! +``+d! W$,S;! +``cYA! U,! /*:/57.$,! .'! V&>! $.+ ,01! T+``cY! H#$! /'7.%&7/! UVWLNU!
%$-/?'!8$6!7#/!"$J>$!K7$:J!b6.:/!L,-/*!T"@bLmY!&,-!+P!.,-.=.-)&?!'7$:J'A!X$H/=/6;!7#/>!&6/!
.,7/6/'7/-!.,!7#/!56/-.:7&G.?.7>!$8!6&H!6/7)6,'!T7#/>!8.,-!56/-.:7&G?/!:$%5$,/,7'!.,!7#/!6&,S/!
G/7H//,! P! &,-! +Pn! $8! %$,7#?>! =&6.&7.$,'Y;! G)7! -$! ,$7! /*5?$6/! 7#/! .'')/! $8! 56/-.:7.,S!
=$?&7.?.7>!$6!=$?)%/!&'!H/!H.??!-$!.,!7#/!8$??$H.,SA!
!
K.,:/!&,&?>'.'!$8!&??!'7$:J'!&55/&6/-!7$!G/!7$$!7.%/I:$,')%.,S;!H/!'/?/:7/-!7H$!')G'/7'!$8!
$,/!#),-6/-!/,76./';!6/'5/:7.=/?>A!"#/!8.6'7!$8!7#/'/!')G'/7'!:$,'.'7/-!$8!7#$'/!'7$:J'!H.7#!7#/!
?&6S/'7! &=/6&S/! 76&-.,S! =$?)%/;! 7#/! '/:$,-! ')G'/7! H&'! :$%5$'/-! $8! +CC! 6&,-$%?>! :#$'/,!
'7$:J'A!W$6!&??!7#/'/!'7$:J'!H/!/'7.%&7/-!8$)6!7.%/!'/6./'!%$-/?'!8$6!7#/.6!=$?&7.?.7>!->,&%.:'\!
EUVMX;! WLEUVMX;! UVWLNU! &,-! 7#/! jN&6J$=I'H.7:#.,S! %)?7.I86&:7&?! %$-/?i! TNKNY!
6/:/,7?>!.,76$-):/-!G>!M&?=/7!&,-!W.'#/6!T3CC+Y;!&,$7#/6!%$-/?!7#&7!&7!?/&'7!&??$H'!7$!j%.%.:i!
?$,SI7/6%!-/5/,-/,:/!T'//!G/?$H!8$6!-/7&.?'YA!R/!.,:?)-/-!UVWLNU!%$-/?'!7$!'//!H#/7#/6!&!
-.88/6/,:/! /*.'7'! G/7H//,! 7#/! 5/68$6%&,:/! $8! 7#/! $6.S.,&?! UVWLNU! '76):7)6/! &55?./-! 7$!
=$?&7.?.7>! &,-! .7'! /%G/--.,S! .,7$! &! EUVMX! 86&%/H$6J! T.A/A;! 7#/! WLEUVMX! %$-/?YA! "#/!
%)?7.I86&:7&?! %$-/?! 56$=.-/'! &,! &?7/6,&7.=/! 8$6%&?.1&7.$,! $8! ?$,SI7/6%! -/5/,-/,:/! .,!
=$?&7.?.7>! &,-! #&'! &?6/&->! G//,! 8$),-! 7$! $)75/68$6%!EUVMX!&,-!WLEUVMX! .,! '$%/! 7.%/!
'/6./'! TM&?=/7! &,-! W.'#/6;! 3CCBd! ()*;! 3CCPYA! L,! :$,76&'7! 7$! 7#/! &--.7.=/! '76):7)6/! $8! 7#/!
! B
EUVMX!->,&'7>;!7#/!%)?7.I86&:7&?!%$-/?!:$,:/.=/'!=$?&7.?.7>!&'!&!#./6&6:#.:&?;!%)?7.5?.:&7.=/!
56$:/''!H.7#!#/7/6$S/,/$)'!:$%5$,/,7';!G)7;! .,! 8&:7;!&:#./=/'! 7#.'! .,!&! 6&7#/6!5&6'.%$,.$)'!
H&>! )'.,S! T.,! 7#/! =/6'.$,! &55?./-! #/6/Y! $,?>! 7H$! 5&6&%/7/6'A! @)6! $=/6&??! 8.,-.,S! .'! 7#&7!
.%56$=/%/,7'! $=/6!EUVMX!:&,!G/! &:#./=/-!G>! &?7/6,&7.=/!%$-/?'!H#.:#! .'! .,! :$,76&'7! 7$!
86/Z)/,7! 8.,-.,S'!$8! 7#/!$55$'.7/! .,! 7#/! ?.7/6&7)6/! TH#.:#;!#$H/=/6;!%$'7?>!-$/'!,$7! .,:?)-/!
?$,SI%/%$6>!%$-/?'!&'!&?7/6,&7.=/'YA!
!
K.,:/! =$?)%/! .'! J,$H,! 7$! '#&6/! 7#/! ?$,S! %/%$6>! 56$5/67>! $8! =$?&7.?.7>! Te$??/6'?/=! &,-!
Q)G.,'J.;!+```d!($G&7$!&,-!g/?&':$;!3CCCY!&,-!7$!G/!'76$,S?>!:$,7/%5$6&,/$)'?>!:$66/?&7/-!
H.7#!=$?&7.?.7>;! .7! '//%'! 7$! G/!H$67#H#.?/! 7$! &?'$! .,=/'7.S&7/! .7'! 56/-.:7&G.?.7>! &?$,S! '.%.?&6!
?.,/'A!K.,:/!EUVMX!7>5/!%$-/?'!&6/!,$7!&55?.:&G?/!7$!=$?)%/;!H/!)'/!$,?>!7#/!UVWLNU!&,-!
%)?7.I86&:7&?! %$-/?'! &,-! :$%5&6/! 7#/.6! 5/68$6%&,:/! 7$! UVNU!%$-/?'! &'! &! '#$67I%/%$6>!
G/,:#%&6JA!US&.,;!-$%.,&,:/!$8!7#/!&?7/6,&7.=/!%$-/?'!.'!:$,8.6%/-A!U'!.7!&?'$!7)6,'!$)7;!7#/!
56/-.:7&G?/!:$%5$,/,7!.,!=$?)%/!&55/&6'!7$!G/!%):#!#.S#/6!$,!&=/6&S/!7#&,!7#&7!.,!=$?&7.?.7>!
2)-S/-!G>!7#/! .%56$=/%/,7'! .,!%/&,I'Z)&6/-!/66$6'!&,-!%/&,!&G'$?)7/!/66$6'!&S&.,'7!,&[=/!
8$6/:&'7'A!!
!
!
!
!
2)*1+ 3\! K7$:J! 56.:/;! =$?&7.?.7>! T56$*./-! G>! 'Z)&6/-! 6/7)6,'Y! &,-! =$?)%/! $8!f.55$,! K).'&,! M$%5&,>! T'7$:J!
.-/,7.8.:&7.$,!,)%G/6! +]]3YA!f.55$,!K).'&,! .'! &! :$%5&,>! 56$:/''.,S!%&6.,/! 8$$-A! L7! #&'! G//,! /'7&G?.'#/-! .,!
+`++!&,-;!&'!$8!K/57/%G/6!3CC];!.7!#&-!+;P]B!/%5?$>//'!&,-!]^;]]^!'#&6/#$?-/6'A!U'!H.7#!%$'7!$7#/6!/,76./'!.,!
$)6!-&7&G&'/;!7#/!Q&5&,/'/!G)GG?/!.,!7#/!'/:$,-!#&?8!$8!7#/!/.S#7./'!#&'!&?'$!&88/:7/-!7#/!56.:/!/=$?)7.$,!$8!7#.'!
'7$:JA!U'!$,/!7>5.:&??>!$G'/6=/';!=$?)%/!&?'$!6/&:#/'!.7'!%&*.%)%!?/=/?'!-)6.,S!7#/!G)GG?/!5#&'/A!
!
!
! P
L,!&!8.,&?!/*/6:.'/;!H/!)'/!5$$?/-!5&6&%/7/6'!/'7.%&7/'!T&=/6&S/'!$8!7#/!5&6&%/7/6!/'7.%&7/'!
$G7&.,/-! G>! &,>! 5&67.:)?&6!%$-/?! $=/6! 7#/!H#$?/! '&%5?/! $8! +CC! '7$:J'Y! 8$6! 8$6/:&'7.,S! $8!
8)7)6/!=$?&7.?.7>A!M$),7/6.,7).7.=/?>;!-.':&6-.,S!.,8$6%&7.$,!&G$)7!.,-.=.-)&?!7.%/!'/6./'!.,!7#.'!
H&>!?/&-'!7$!=&'7!.%56$=/%/,7'!$8!&=/6&S/!8$6/:&'7!Z)&?.7>!8$6!=$?&7.?.7>!&,-;!&?G/.7!7$!&!?/''/6!
/*7/,7;!8$6!=$?)%/!&'!H/??A!
!
@)6!'7)->!56$://-'!&?$,S!7#/!8$??$H.,S!?.,/'\!'/:A!3!-/&?'!H.7#!=$?&7.?.7>!8$6/:&'7'A!L,!'/:A!
3A+!H/!.,76$-):/!7#/!%$-/?'!&,-!/'7.%&7.$,!%/7#$-';!H#.?/!6/')?7'!&6/!56/'/,7/-!.,!'/:'A!3A3!
&,-!3A]A!K.%.?&6?>;!%$-/?'!&,-!6/')?7'!8$6!=$?)%/!&6/!8$),-!.,!'/:'A!]A+!&,-!]A3Al]A]A!K/:A!B;!
7#/,;!:$,'.-/6'!5$$?/-!/'7.%&7/'A!@)6!:$,:?)'.$,'!&6/!7$!G/!8$),-!.,!'/:A!PA!
!
!
AB, !"#$%&'()*+,-".&().)(/,"C,D&E&*$'$,6("%5',
,
FBAB, ,7"0$.',
!
L,!$)6!&,&?>'.'!$8!8$6/:&'7&G.?.7>!$8!=$?&7.?.7>;!7#/!'7&,-&6-!G/,:#%&6J!.'!7#/!EUVMX!T+;+Y!
%$-/?;!H#.:#!H/!/*5&,-!O!?.J/!&??!$7#/6!%$-/?'!O!G>!&??$H.,S!8$6!&!:$,'7&,7!&,-!8.6'7I$6-/6!
&)7$6/S6/''.=/!:$%5$,/,7!.,!6&H!6/7)6,'!T67Y\!
!
77+77 #66 !"#"$#%& ' ! H.7#!!7!(!fTC;!+Y! ! ! ! ! T+Y!
!
H.7#!=$?&7.?.7>!->,&%.:'!G/.,S!S$=/6,/-!G>\!
!
+7+
3
+7+7 ## '' )#!*#+& ;!!!!!!!!!!!+!o!C;!*+;!p+!,!CA! ! ! ! ! T3Y!
!
"#/! 86&:7.$,&??>! .,7/S6&7/-! /*7/,'.$,! $8! 7#/! EUVMX! %$-/?! TWLEUVMXY! /*5&,-'! 7#/!
=&6.&,:/! /Z)&7.$,! G>! :$,'.-/6.,S! 86&:7.$,&?! -.88/6/,:/'A! (.J/! H.7#! 7#/! G&'/?.,/! EUVMX!
%$-/?;!H/!6/'76.:7!&77/,7.$,!7$!$,/!?&S!.,!G$7#!7#/!&)7$6/S6/''.=/!&,-!%$=.,S!&=/6&S/!7/6%';!
.A/A;!WLEUVMXT+;-;+Y;!H#.:#!:&,!G/!H6.77/,!&'\!
!
3
7
-
+++7+7 YY(+YT(+T(+T## !'-'')'#)#+& ' A! ! ! ! ! T]Y!
!
U'! .'!H/??!J,$H,;! 7#/!e.,$%.&?!/*5&,'.$,!$8! 7#/!86&:7.$,&?!-.88/6/,:/!$5/6&7$6! .,76$-):/'!
&,! .,8.,.7/! ,)%G/6! $8! 5&'7! ?&S'! H.7#! #>5/6G$?.:&??>! -/:&>.,S! :$/88.:./,7'A! L,! 56&:7.:/;! 7#/!
,)%G/6!$8!?&S'!:$,'.-/6/-!.,!/'7.%&7.,S!&!WLEUVMX!%$-/?!#&'!7$!G/!76),:&7/-A!R/!)'/-!?&S!
76),:&7.$,! &7! +;CCC! '7/5'A+!e/:&)'/! $8! 7#/! 7.%/! ,//-/-! 8$6! WLEUVMX! /'7.%&7.$,;! H/! $,?>!
:$,'.-/6! WLEUVMX! T+;-;+YA! e$7#! EUVMX! &,-! WLEUVMX! &6/! /'7.%&7/-! =.&! 7#/! '7&,-&6-!
N(9!56$:/-)6/'A!
!
K.,:/!WLEUVMX!&-$57'!7#/!UVWLNU!&556$&:#!8$6!%$-/??.,S!7#/!->,&%.:'!$8!:$,-.7.$,&?!
=$?&7.?.7>;! $,/! %&>! &'J! H#/7#/6! $,/! :$)?-! ,$7! &?'$! )'/! 7#/! $6.S.,&?! UVWLNU!%$-/?! &'! &!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
+!R/! &?'$! 76./-! &!%$=.,S! ?&S! ?/,S7#! )'.,S! &??! &=&.?&G?/!5&'7! -&7&! 5?)'! +;CCC! 56/'&%5?/! /,76./'! 8$??$H.,S! 7#/!
6/:$%%/,-&7.$,!S.=/,! .,!M#),S! T3CC3YA!X$H/=/6;! 7#.'! :$%5)7&7.$,&??>! /=/,!%$6/!G)6-/,'$%/!56&:7.:/!
56$-):/-!=.67)&??>!7#/!'&%/!6/')?7'A!
! ^
5$''.G?/! -&7&! S/,/6&7.,S! %/:#&,.'%! 8$6! 8.,&,:.&?! =$?&7.?.7>A! "#/! S/,/6&?! UVWLNU! %$-/?!
6/&-'\!
!
.T(Y!T+I!(Y-!>7!q!/T(Y!07! ! ! ! ! ! ! ! TBY!
!
H.7#! .T(Y! &,-! /T(Y! 7#/! UV! &,-! NU! 5$?>,$%.&?';! 6/'5/:7.=/?>;! (! 7#/! 5&6&%/7/6! $8!
86&:7.$,&?!-.88/6/,7.&7.$,!&,-!07!H#.7/!,$.'/A!L,!$)6!56/'/,7!&55?.:&7.$,;!>7!.'!S.=/,!G>!'Z)&6/-!
6/'.-)&?'! &87/6! 8.?7/6.,S! $8! ?.,/&6! -/5/,-/,:/! &::$6-.,S! 7$! /ZA! T+YA! (.J/! H.7#! EUVMX! &,-!
WLEUVMX;!H/!6/'76.:7!$)6'/?=/'!7$!&!%&*.%)%!$8!$,/!&)7$6/S6/''.=/!&,-!$,/!NU!7/6%!T.A/A;!
5! 1! +! &,-! Z! 1! +YA! L,! :$,76&'7! 7$! WLEUVMX;! H/! &?'$! 76./-! '$%/H#&7! %$6/! 5&6'.%$,.$)'!
=&6.&,7'!$8!7#/!%$-/?!&??$H.,S!8$6!5!q!C!$6!Z!q!C!T7#.'!H&'!5$''.G?/!G/:&)'/!7#/!:$%5)7&7.$,&?!
G)6-/,! 8$6! UVWLNU! /'7.%&7.$,! .'! $,?>! &! 86&:7.$,! $8! 7#&7! ,/:/''&6>! 7$! $G7&.,! WLEUVMX!
/'7.%&7/'YA!X$H/=/6;!7#/!'5/:.8.:&7.$,!5!q!Z!q!+!H&'!&?%$'7!&?H&>'!56/8/66/-A!9'7.%&7.$,!#&'!
8.6'7! G//,! 76./-! =.&! W$*! &,-! "&ZZ)i'! 86/Z)/,:>! -$%&.,! %&*.%)%! ?.J/?.#$$-! &556$&:#A!
X$H/=/6;!H#/,!/'7.%&7.,S!7#/!H#$?/!'/7!$8!7#/!5&6&%/7/6'!.,!7#.'!H&>;!56/?.%.,&6>!&,&?>'.'!
$8!&!'%&??/6!'&%5?/!$8!7.%/!'/6./'!'#$H/-!/*76/%/?>!=$?&7.?/!&,-!$87/,!=/6>!/*76/%/!6/')?7'A!
R/;!7#/6/8$6/;!6/'$67/-!7$!/'7.%&7.,S!7#/!86&:7.$,&?!-.88/6/,7.&7.$,!5&6&%/7/6!=.&!7#/!E/H/J/!
&,-! b$67/6IX)-&J! T+`D]Y! 5/6.$-$S6&%! 6/S6/''.$,! &,-;! 7#/,;! /'7.%&7/-! 7#/! 6/%&.,.,S!
5&6&%/7/6'! =.&! 7#/!%/7#$-! $8! W$*! &,-!"&ZZ)! &'')%.,S! ?&S! 5$?>,$%.&?'!H.7#! 6$$7'! '76.:7?>!
S6/&7/6!7#&,!+!.,!%$-)?)'!TH#.:#;!.,!8&:7;!'//%'!7$!G/!7#/!%$'7!5$5)?&6!%/7#$-!8$6!/'7.%&7.,S!
UVWLNU!%$-/?'! .,!&55?./-!H$6JYA!W$6! 7#/!UVWLNU!%$-/?!H/!&??$H/-! 8$6!,$,I'7&7.$,&6>!
=&6.&,7'! G>! /'7.%&7.,S! 7#/! UVWLNU! %$-/?! H.7#! -.88/6/,:/-! -&7&! H#/,! 7#/! .,.7.&?! EbX!
/'7.%&7/!$8!7#/!86&:7.$,&?!-.88/6/,:.,S!5&6&%/7/6!(!/*://-/-!7#/!G/,:#%&6J!CAPA!W$6/:&'7.,S;!
7#/,;!.'!5/68$6%/-!G>!.,7/S6&7.,S!7#/!8$6/:&'7'!$8!7#/!-.88/6/,:/-!'/6./'A!
!
W.,&??>;!7#/!8$)67#!%$-/?!.'!7#/!N&6J$=IKH.7:#.,S!N)?7.IW6&:7&?!N$-/?!TNKNY!.,76$-):/-!
G>! M&?=/7! &,-! W.'#/6! T3CC+YA! K.,:/! 7#.'! .'! &! =/6>! 6/:/,7! &--.7.$,! 7$! 7#/! &66&>! $8! =$?&7.?.7>!
%$-/?';!&!8/H!%$6/!H$6-'!$,!.7'!S/,/'.'!&,-!%$7.=&7.$,!&6/!.,!$6-/6A!"#/!%&.,!-.'7.,S).'#.,S!
8/&7)6/! $8! 7#/!NKN!%$-/?'! .'! 7#/! &'')%57.$,! $8! &! #./6&6:#.:&?;!%)?7.5?.:&7.=/! '76):7)6/! $8!
#/7/6$S/,/$)'! =$?&7.?.7>! :$%5$,/,7'! H#.:#! .'! 8),-&%/,7&??>! -.88/6/,7! 86$%! 7#/! ?.,/&6!
'76):7)6/!$8! 7#/!&G$=/!=$?&7.?.7>!%$-/?'A! L,76$-):7.$,!$8! 7#/!NKN!%$-/?!H&'!%$7.=&7/-!G>!
8.,-.,S'!$8!4-0.)5%6,0)'*!$6!4-0.)57#,6.,0).8!$8!8.,&,:.&?!-&7&!O!-.88/6/,7!-/S6//'!$8!?$,SI7/6%!
-/5/,-/,:/!.,!-.88/6/,7!5$H/6'!$8!6/7)6,'!T4.,S;!9,S?/!&,-!E6&,S/6;!+``]YA!R#.?/!76&-.7.$,&?!
%$-/?'!.,!8.,&,:.&?!/:$,$%/76.:'!T.A/A;!7#/!EUVMX!8&%.?>Y!&6/!$8!&!),.I86&:7&?!,&7)6/!&,-!&6/;!
7#/6/8$6/;! ),&G?/! 7$! &::$%%$-&7/! 7#.'! '7>?.1/-! 8&:7;! 7#/! ?.7/6&7)6/! $,! 7)6G)?/,7! 8?).-'! .,!
'7&7.'7.:&?! 5#>'.:'! #&'! -/=/?$5/-! &! :?&''! $8! %$-/?'! 7#&7! /*#.G.7! 2)'7! '):#! &! #/7/6$S/,/$)'!
':&?.,S!G/#&=.$)6!T:8A;!N&,-/?G6$7;!+`cBYA!L,!&!'/%.,&?!'/6./'!$8!H$6J.,S!5&5/6';!N&,-/?G6$7;!
W.'#/6! &,-! M&?=/7! T+``cY;! W.'#/6;! M&?=/7! &,-! N&,-/?G6$7! T+``cY;! &,-! M&?=/7;! W.'#/6! &,-!
N&,-/?G6$7!T+``cY!#&=/!56$5$'/-!&,!&-&57&7.$,!$8! 7#/'/!%)?7.I86&:7&?!56$:/''/'! 7$!8.,&,:.&?!
-&7&! =.&! &! :$%5$),-! 56$:/''! .,! H#.:#! 7#/! %)?7.I86&:7&?! :$%5$,/,7! /,7/6'! &'! &! 7.%/!
76&,'8$6%&7.$,A!R#.?/!7#.'!%$-/?!#&-!G//,!'#$H,!7$!S/,/6&7/!':&?.,S!G/#&=.$)6!$8!%$%/,7'!
.,! &::$6-&,:/! H.7#! /%5.6.:&?! $G'/6=&7.$,'! TM&?=/7! &,-! W.'#/6;! 3CC3Y;! .7'! &776&:7.=/,/''! 8$6!
&55?./-! 6/'/&6:#! #&-! G//,! ?.%.7/-! -)/! 7$! 7#/! :$%G.,&7$6.&?! ,&7)6/! $8! 7#/! ),-/6?>.,S!%)?7.I
86&:7&?!7.%/!76&,'8$6%&7.$,!&,-!7#/!,$,I'7&7.$,&6.7>!$8!7#/!6/')?7.,S!:$%5$),-!56$:/''A!"#/'/!
?.%.7&7.$,'!#&=/!G//,!$=/6:$%/!G>!7#/!.,76$-):7.$,!$8!7#/!:?$'/?>!6/?&7/-!9,#:";5<=).6/)'*+
9-0.)7#,6.,0+ 9"($0! TNKNY! .,! M&?=/7! &,-! W.'#/6! T3CC+YA! U?7#$)S#! NKN! J//5'! 7#/! %&.,!
8/&7)6/! $8! &! %)?7.5?.:&7.=/! #./6&6:#>! $8! =$?&7.?.7>! :$%5$,/,7';! .7'! N&6J$=.&,! '76):7)6/!
S)&6&,7//'! '7&7.$,&6.7>! &,-! /*.'7/,:/! $8! %$%/,7'! &,-! &??$H'! &55?>.,S! '7&,-&6-! /'7.%&7.$,!
7/:#,.Z)/'A! "$! 7#.'! /,-;! M&?=/7! &,-! W.'#/6! T3CCBY! #&=/! 56$5$'/-! %&*.%)%! ?.J/?.#$$-!
! c
/'7.%&7.$,! &,-! #&=/! -/%$,'76&7/-! 7#/! ')::/''8)?! 5/68$6%&,:/! $8! 7#/! %$-/?! .,! 8$6/:&'7.,S!
/*:#&,S/! 6&7/! =$?&7.?.7>A!X$H/=/6;!%&*.%)%! ?.J/?.#$$-! .'! $,?>! &55?.:&G?/! .,! 7#/! :&'/! $8! &!
-.':6/7/! -.'76.G)7.$,! 8$6! 7#/! =$?&7.?.7>! :$%5$,/,7'! &,-! &?'$! G/:$%/'! :$%5)7&7.$,&??>!
),8/&'.G?/! 8$6! 7$$! ?&6S/! &! ,)%G/6! $8! :$%5$,/,7'A! U'! &,! &?7/6,&7.=/;! ()*! T3CCPY! #&'!
.,76$-):/-! ENN! TS/,/6&?.1/-! %/7#$-! $8! %$%/,7'Y! /'7.%&7.$,! H#.:#! .'! :$%5)7&7.$,&??>!
%):#! ?/''! -/%&,-.,S! &,-! .'! &55?.:&G?/! 7$! &! G6$&-/6! 6&,S/! $8! '5/:.8.:&7.$,'! $8! 7#/! NKN!
%$-/?A!
!
L,!NKN;!8.,&,:.&?!6/7)6,'!&6/!%$-/??/-!&?$,S!7#/!?.,/'!$8!'7$:#&'7.:!=$?&7.?.7>!%$-/?'\!
!
!! 777 )* "2& !! ! ! ! ! ! ! ! ! ! TPY!
!!
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`C! CABD`! CA3c3! CAC`D! CAc^P! CA+c^! CABCC!
+CC! CAB`+! CA3cB! CA++^! CAc^D! CA+`B! CABC^!
(&6S/!=$?)%/!'&%5?/\!6/?&7.=/!NU9!
?/&-! EUVMXI!
WLEUVMX!
EUVMX!I
UVWLNU!
EUVMXI
NKN!
WLEUVMXI!
UVWLNU!
WLEUVMX!I
NKN!
UVWLNUI!
NKN!
+! CA`B]! CA^`]! CAPB+! CAc+c! CAP^]! CAPPP!
P! CAD`]! CA^CD! CAPCC! CA^DC! CAP3B! CAP]]!
+C! CADP+! CAP+P! CAB3]! CA^BP! CAB`c! CAB``!
3C! CAc]]! CA]B^! CA]3c! CA^C+! CABP+! CABB`!
]C! CA^cB! CA3]D! CA3]B! CAP^`! CABC+! CABC3!
BC! CA^B]! CA+cD! CA3C3! CAPPP! CA]DP! CABCD!
PC! CA^+^! CA++^! CA+c^! CAP]]! CA]cC! CABCP!
^C! CA^C`! CAC`D! CA+B`! CAP3c! CA]^B! CABCC!
cC! CA^C3! CACcB! CA+]`! CAP+`! CA]BC! CA]`3!
DC! CAP`B! CACPC! CA++^! CAP+B! CA]]]! CA]DP!
`C! CAP`]! CACB3! CA+C]! CAP++! CA]]]! CA]DP!
+CC! CAPD3! CAC3D! CAC`+! CAPC3! CA]3^! CA]DC!
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j?&6S/! =$?)%/i! '/?/:7.$,! &'!H/??! &'! 7#/! '/:$,-! ')G'&%5?/! $8! +CC! 6&,-$%?>! :#$'/,! '7$:J'A!
K.,:/! 6/')?7'!&6/!&S&.,!Z).7/!'.%.?&6;!H/!$,?>!/*#.G.7! 7#$'/! 8$6! 7#/! j#.S#!=$?)%/i!:&'/'!&,-!
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R#/,!.,=/'7.S&7.,S!=$?)%/!-&7&!$8!'7$:J!/*:#&,S/';!6/'/&6:#/6'!7>5.:&??>!8.,-!7#&7!7#/'/!&6/!
,$,I'7&7.$,&6>! &,-! #&=/! 7$! G/! -/76/,-/-! 8.6'7! G/8$6/! 7#/>! :&,! G/! )'/-! 7$! '#/-! ?.S#7! $,!
=$?&7.?.7>! &,-! 6/7)6,! ->,&%.:'A! L,7/6/'7.,S?>;! :$,'.-/6.,S! 7#/! 3c! >/&6! 5/6.$-! 86$%! +`cP! 7$!
3CC+!&'!&!H#$?/;!76/,-'!.,!76&-.,S!=$?)%/!&6/!56&:7.:&??>!,$,!/*.'7/,7!.,!7#/!Q&5&,/'/!%&6J/7A!
"#.'!.'!6/&-.?>!&55&6/,7!8$6%!7#/!Z).7/!7>5.:&?!G/#&=.$)6!$8!7#/!=$?)%/!$8!7#/!f.55$,!K).'&,!
0&.'#&! '#&6/! /*#.G.7/-! .,!2)*A! +\!H#.?/! ?$,S! ')G'/7'! $8! 7#/! -&7&! 86$%! +`cP! 7$! &G$)7! +``C!
H$)?-!#&=/!S.=/,! 6.'/! 7$! 7#/! .%56/''.$,!$8!&!5$'.7.=/! 76/,-;! 7#/! ?&7/6!-/=/?$5%/,7! ')SS/'7'!
7#&7! 7#/! .,:6/&'/! $8! =$?)%/! .,! 7#/! '/:$,-! #&?8! $8! 7#/! /.S#7./'! '#$)?-! G/! .,7/656/7/-! &'! &,!
.,7/6%.77/,7!/5.'$-/!6&7#/6! 7#&,! 7#/!'.S,&7)6/!$8!&!'/:)?&6! 76/,-A!E.=/,! 7#.'!&G'/,:/!$8!:?/&6!
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8$6/:&'7.,S!/*/6:.'/A!
!
e/:&)'/! $8! 7#/! ?&:J! $8! &55?.:&G.?.7>! $8! 7#/!EUVMX! 8&%.?>;!$,?>! 7#6//!%$-/?'! #&=/! G//,!
/'7.%&7/-! 8$6! 7#/! =$?)%/! 7.%/! '/6./'\! U'! &! '#$67I%/%$6>! G/,:#%&6J! H/! /'7.%&7/! &,!
UVNUT5;ZY!%$-/?\!.,!$6-/6!7$!'//!H#/7#/6!&!%$-/6&7/!,)%G/6!$8!?&S'!')88.:/'!7$!:&57)6/!7#/!
7.%/!-/5/,-/,:/! .,!=$?)%/! 6/:$6-';!H/! '/?/:7! &,!UVNUT5;ZY!%$-/?! 8$6! 8$6/:&'7.,S!H.7#.,!
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:$%5/,'&7/! 8$6! 7#/!&-%.''.$,!$8!%$6/!UV!&,-!NU!:$%5$,/,7'! .,!$)6!UVNU!-/'.S,A!"#/!
! +D
eLM;!#$H/=/6;!56$-):/'!8/H/6!:&'/'!$8!56/8/66/-!UVNU!%$-/?'!:$,8.6%.,S!7#/!H/??IJ,$H,!
8.,-.,S!7#&7!.7!7>5.:&??>!8&=$)6'!%$6/!5&6'.%$,.$)'!%$-/?'!7#&,!ULMA!!
!
!
>,?0$!c\!UVNU!5&6&%/7/6!/'7.%&7/'!
(&6S/!=$?)%/!
M#$'/,!%$-/?'! UVNU!56/8/66/-!
TP;PY! TP;BY! TP;]Y! TB;PY! T];PY! $7#/6! ULM! eLM!
3^! +`! +C! +^! ^! 3]! `D! PD!
V&,-$%!'&%5?/!
M#$'/,!%$-/?'! UVNU!56/8/66/-!
TP;PY! TP;BY! TP;]Y! TB;PY! T];PY! $7#/6! ULM! eLM!
]P! +B! ^! +B! +C! 3+! `D! PD!
!
!
>,?0$+G!'#$H'!7#&7!7#/!/'7.%&7/-!5&6&%/7/6!$8!86&:7.$,&?!-.88/6/,7.&7.$,!86$%!7#/!UVWLNU!
%$-/?'! .,-.:&7/'! &! '$%/H#&7! #.S#/6! &=/6&S/! (! 8$6! 7#/! j?&6S/! =$?)%/i! '&%5?/! 7#&,! 8$6! 7#/!
6&,-$%!'&%5?/!$8! 8.6%'A!"#/!56/8/66/-! 7>5/!$8!%$-/?! .'!$=/6H#/?%.,S?>! 7#/!T+;-;+Y!=&6.&,7!
%$-)?&7.,S!7#/!56/=&?/,7!?$,SI7/6%!-/5/,-/,:/!=.&!&--.7.$,&?!UV!&,-!NU!:$%5$,/,7'A!4)/!
7$!7#/!H.-/!=&6.&G.?.7>!$8!7#/!UV!&,-!NU!:$%5$,/,7';!7#/.6!'7&7.'7.:'!&6/!,$7!'#$H,!G)7!&6/!
&=&.?&G?/!)5$,!6/Z)/'7A!!
!
!
>,?0$!D\!UVWLNU!5&6&%/7/6!/'7.%&7/'\!g$?)%/!
(&6S/!=$?)%/!
M#$'/,!%$-/?'! 9'7.%&7/!$8!-!
T+;-;+Y! T+;-;CY! TC;-;+Y! TC;-;CY! %/&,! '7-! %.,! %&*!
`+! P! B! C! CA]BB! CA+3+! CACcB! CA^]`!
V&,-$%!'&%5?/!
M#$'/,!%$-/?'! 9'7.%&7/!$8!-!
T+;-;+Y! T+;-;CY! TC;-;+Y! TC;-;CY! %/&,! '7-! %.,! %&*!
`c! +! 3! C! CA3`+! CA+]P! CACC3! CA^c+!
+
+
>,?0$+H!/*#.G.7'!.,8$6%&7.$,!&G$)7!7#/!5&6&%/7/6'!$8!7#/!/'7.%&7/-!%)?7.I86&:7&?!%$-/?A!@,/!
:&,!.,8/6!7#&7!7#/!/'7.%&7/'!$8!7#/!J/>!5&6&%/7/6!6!&6/!&??!H.7#.,!7#/!.,7/6=&?!G/7H//,!+ACC!&,-!
&G$)7!+A3!T+ACC!G/.,S!7#/!?$H/6!?.%.7!8$6!7#.'!5&6&%/7/6YA!9'7.%&7/-!6i'!&6/!'$%/H#&7!#.S#/6!
$,!&=/6&S/!8$6!7#/!6&,-$%!'&%5?/!$8!'7$:J'!'.S,&??.,S!?&6S/6!G)6'7'!$8!&:7.=.7>A!"#.'!%.S#7!G/!
/*5?&.,/-! G>! &! ?&6S/6! .,:6/&'/! $8! 76&-.,S! =$?)%/! -)6.,S! 7#/! G)GG?/! 8$6! 7#/! &=/6&S/! 8.6%!
:$%5&6/-!7$!?&6S/!8.6%'!H#.:#!&?6/&->!#&-!6/?&7.=/?>!#.S#!76&-.,S!=$?)%/!G/8$6/!7#/!G)GG?/!
/5.'$-/A!M$%5&6/-!H.7#!>,?0$!B;!H/!'//!7#&7!G$7#!7#/!/'7.%&7/-!"i'!&'!H/??!&'!7#/!,)%G/6!$8!
:&':&-/!'7/5'!&6/!'%&??/6!$,!&=/6&S/!8$6!=$?)%/!7#&,!8$6!=$?&7.?.7>A!
!
!
! +`
>,?0$!`\!N)?7.I86&:7&?!5&6&%/7/6!/'7.%&7/'\!=$?)%/!
(&6S/!=$?)%/!
9'7.%&7/!$8!6! 9'7.%&7/!$8!J!
%/&,! '7-! %.,! %&*! %/&,! '7-! %.,! %&*!
+ACD`! CAC3c! +ACPC! +A+`P! DA`PC! +A^+c! ^! +3!
V&,-$%!'&%5?/!
9'7.%&7/!$8!6! 9'7.%&7/!$8!J!
%/&,! '7-! %.,! %&*! %/&,! '7-! %.,! %&*!
+A++D! CAC]`! +ACCC! +A33+! `A3PC! 3A+P]! 3! +]!
!
!
HBHB,!"#$%&'()*+,;$'1.(',
!
!
>,?0$+3I! '#$H'! 7#/! 8$6/:&'7.,S!5/68$6%&,:/!$8! 7#/!UVNU;!UVWLNU;! &,-!NKN!%$-/?'!
$=/6!8$6/:&'7.,S!#$6.1$,'!$8!+;!P;!+C;!3C!/7:A!)5!7$!+CC!-&>'!8$6!7#/!$)7I$8I'&%5?/!5/6.$-!+`D^!
7$! 3CC+A!R/! 6/'$67! &S&.,! 7$! 7#/! :6.7/6.&! $8! 6/?&7.=/!%/&,! 'Z)&6/-! /66$6! TNK9Y! &,-! 6/?&7.=/!
%/&,! &G'$?)7/! /66$6! TNU9Y! 8$6! $)6! &''/''%/,7! $8! 7#/! 8$6/:&'7.,S! 5/68$6%&,:/A! "#/! 7&G?/!
'#$H'! 7#/! %/&,! 6/?&7.=/!NK9'! &,-!NU9'! $=/6! 7#/! +CC! 7.%/! '/6./'! 86$%! '7$:J'! H.7#! 7#/!
#.S#/'7! &=/6&S/! 76&-.,S! =$?)%/! T6/')?7'! 8$6! 7#/! 6&,-$%! '&%5?/! $8! '7$:J'! &6/! &S&.,! Z).7/!
'.%.?&6!&,-!:&,!G/!$G7&.,/-!)5$,!6/Z)/'7YA!"#/!6/')?7'!&6/!5/65?/*.,S\!.,!G$7#!:&7/S$6./';!7#/!
%)?7.I86&:7&?! %$-/?! #&'! ?$H/'7! &=/6&S/! NK9'! &,-! NU9'! $=/6! &?%$'7! &??! 7.%/! #$6.1$,'A!
W)67#/6%$6/;! 7#/'/!%/&,'! &6/! &??! '%&??/6! 7#&,! .,! 7#/! :&'/! $8! =$?&7.?.7>! '.S,&??.,S! &! '.1&G?/!
&=/6&S/! S&.,! .,! 8$6/:&'7.,S! 5/68$6%&,:/! &S&.,'7! 7#/! ,&[=/!%$-/?! T.A/A;! 7#/! .,I'&%5?/!%/&,!
=&?)/! $8! 7#/! 7.%/! '/6./'YA! V$)S#?>;!NKN! &:#./=/'! &,! &=/6&S/! .%56$=/%/,7! $8! P]! 5/6:/,7!
TNK9Y!$6!]]!5/6:/,7!TNU9Y!8$6!$,/I-&>!#$6.1$,'!&,-!/=/,!$=/6!&!8$6/:&'7.,S!#$6.1$,!$8!+CC!
-&>'! #&'! &! 5/68$6%&,:/! 7#&7! .'! G>! &G$)7! ^! ID! 5/6:/,7! G/77/6! .,! G$7#! :6.7/6.&! 7#&,! 7#/! ,&[=/!
%$-/?A!"#/!UVWLNU!8$6/:&'7'!%$'7?>!6/&:#!'/:$,-!6&,J!8$6!'#$67!#$6.1$,!8$6/:&'7';!G)7!8&??'!
G&:J!G/#.,-!UVNU! 7$! 7#.6-! 6&,J! 8$6! 7#/! ?$,S/6! 8$6/:&'7!#$6.1$,'! TH.7#!G$7#!%$-/?'!G/.,S!
H$6'/!7#&,!,&[=/!8$6/:&'7'!$,!&=/6&S/!G/>$,-!7#/!+!-&>!$6!P!-&>!#$6.1$,!&,>H&>YA!!
!
U!S?&,:/!&7!7#/!G$*!5?$7'!.,!2)*A!A!&?'$!6/=/&?'!7#&7!7#/!NKN!%$-/?!#&'!&S&.,!7#/!'%&??/'7!
'7&,-&6-! -/=.&7.$,! $8! .7'! 8$6/:&'7! /66$6'! '#$H.,S! 7#&7! 7#/! ')::/''! $8! 7#.'! %/7#$-! .'! %$6/!
),.8$6%!7#&,!7#&7!$8!UVWLNU!&,-!UVNU!%$-/?'A!R#.?/!UVWLNU!.'!:$%5&6&G?/!7$!NKN!
.,!7#/!?$H/6!/,-!&,-!.,!.7'!.,,/6IZ)&67.?/!6&,S/;! .7!#&'!%):#!%$6/!/*76/%/!:&'/'!$8!j8&.?)6/i!
T7#/!)55/6!/,-!$8! 7#/!H#.'J/6'YA!NKNi'!%&*.%&;! .,!:$,76&'7;!-$!&7!%$'7!%&6S.,&??>!/*://-!
7#/! G/,:#%&6J!=&?)/! $8! +;! '$! 7#&7! #/6/! 7#/! -&,S/6! $8! S/77.,S!H$6'/! 8$6/:&'7'! 7#&,!H.7#! 7#/!
,&.=/!%$-/?!.'!&?%$'7!,$,!/*.'7/,7A!U'!H.7#!EUVMX!&,-!WLEUVMX!.,!7#/!:&'/!$8!=$?&7.?.7>!
8$6/:&'7.,S;!UVNU!%$-/?'!$8!=$?)%/!56$-):/!=/6>!),'&7.'8&:7$6>!6/')?7'A!f$7!$,?>!-$/'!$,/!
8&:/! 7#/!-&,S/6! $8! /*76/%/?>!5$$6! /,76./'! TH.7#! 7#/! 6/:$6-!G/.,S! '/7! G>! &,!NK9!)5! 7$!BDC!
7.%/'! 7#&7! $8! 7#/! ,&[=/! %$-/?! &7! 7#/! +C! -&>! #$6.1$,! .,! $,/! :&'/Y;! G)7! 6&7#/6! 7#/! H#$?/!
/,'/%G?/!$8!+CC!8$6/:&'7.,S!/*/6:.'/'!5/68$6%'!Z).7/!5$$6?>A!@=/6&??;!UVNU!$,?>!56$-):/'!
&,! .%56$=/%/,7!&S&.,'7! 7#/!,&[=/! 8$6/:&'7'! 8$6! 7#/!$,/!-&>!#$6.1$,!&,-!-$/'!#)S/?>!H$6'/!
7#/6/&87/6!G$7#!.,!7/6%'!$8!7#/!%/&,!&,-!7#/!.,,/6IZ)&67.?/!6&,S/A!L7!.'!5&67.:)?&6?>!&'7$,.'#.,S!
7#&7! /=/,! 8$6! 7#/! $,/! -&>! #$6.1$,;! UVNU! .'! -$%.,&7/-! G>! G$7#! UVWLNU! &,-! NKN!
7#6$)S#$)7!&,-!7#&7!.7!5/68$6%'!7#/!H$6'7!&7!7#/!8.=/!-&>!#$6.1$,!&?7#$)S#!.7!7>5.:&??>!)'/'!P!
! 3C
?&S'!.,!/.7#/6!7#/!NU!$6!UV!:$%5$,/,7!$6!G$7#AP!U!:?$'/6!.,'5/:7.$,!$8!7#/!/*76/%/!:&'/'!$8!
8&.?)6/! 6/=/&?'! 7#&7! 7#/>!$::)6! 8$6!-.88/6/,7! '7$:J'!),-/6! 7#/!UVNU!&,-!UVWLNU!%$-/?'A!
"#/!H$6'7!5/68$6%.,S!:&'/!$8!UVWLNU!.'!$,/!H.7#!&,!/'7.%&7/-!(!:?$'/!7$!,$,I'7&7.$,&6.7>!
T7#/! 5$.,7! /'7.%&7/! .'! CAB`YA!X$H/=/6;! '.%.?&6?>! &'!H.7#!EUVMX! &,-! WLEUVMX;! 7#/! ,$,I
'7&7.$,&6>!:&'/'!T6/%/%G/6! 7#&7!H/!&??$H!8$6!(!o!CAPY!&6/!,$7!,/:/''&6.?>! 7#$'/!H.7#!&!5$$6!
5/68$6%&,:/!$)7I$8I'&%5?/A!R.7#!UVWLNU;! 8$6! .,'7&,:/;! '&7.'8&:7$6>! 8$6/:&'7'!&6/!$G7&.,/-!
H.7#!'$%/!$8!7#/!,$,I'7&7.$,&6>!/'7.%&7/'A!
!
"#/!%$'7!&'7$,.'#.,S! 8/&7)6/! .';!#$H/=/6;! 7#/! ')::/''!$8! 7#/!NKN!%$-/?!H#.:#!/=/,! 8$6!
'%&??!#$6.1$,'!.'!G/77/6!7#&,!.7'!:$%5/7.7$6'!O!&?7#$)S#!$,/!/'7.%&7/'!$,?>!7H$!5&6&%/7/6'!&,-!
),?.J/! .,! 7#/! UVTWLYNU! :?&''/'! 7#/6/! &6/! ,$! 5&6&%/7/6'! &=&.?&G?/! .,! 7#.'! %$-/?! 8$6! 8.,/I
7),.,S!$8!'#$67I7/6%!-/5/,-/,:/A!f/=/67#/?/'';!7#/!NKN!%$-/?!%$'7?>!56$-):/'!G/77/6!'#$67I
7/6%! 8$6/:&'7'! 7#&,! 7#/!,&[=/!G/,:#%&6J!56/-.:7.$,! &,-!/=/,! .,! .7'! jG&-i! :&'/'!#&'! 6/?&7.=/!
NK9'! &,-!NU9'! $,?>! '?.S#7?>! &G$=/! $,/!H#.?/! 7#/!UVWLNU! &,-! 5&67.:)?&6?>! 7#/!UVNU!
%$-/?'!:&,!G/!8&6!$88!7#/!%&6JA!!
!
"#/'/! 6/')?7'! &6/! &?'$! .,7/6/'7.,S! 86$%! 7#/! 5/6'5/:7.=/! $8! 7#/! 7#/$6/7.:&?! ?.7/6&7)6/! $,!
8$6/:&'7.,S! $,! 7#/! G&'/! $8! UVNU! &,-! UVWLNU! %$-/?'A! N$'7! 5/65?/*.,S?>;! 7#/! 6/')?7'!
/*#.G.7/-!8$6!NKN!.,!"&G?/!+C!TH#.:#!6$)S#?>!&?'$!:$66/'5$,-!7$!7#$'/!.,!7#/!.,,/6IZ)&67.?/!
6&,S/!$8!/'7.%&7/-!UVWLNU!%$-/?'Y!&6/!:?$'/!7$!T.8!,$7!G/77/6!7#&,Y!H#&7!$,/!:$)?-!/*5/:7!7$!
$G7&.,!8$6!&,!UVWLNU!56$:/''!H.7#!:'"='!5&6&%/7/6!=&?)/'A!e/6&,!T+`BB;!:#&5A!BY!:$%5)7/'!
NK9!.%56$=/%/,7'!$=/6!7#/!TJ,$H,Y!),:$,-.7.$,&?!=&6.&,:/!86$%!G/'7!?.,/&6!8$6/:&'7'!H.7#!
&,! .,8.,.7/! ,)%G/6! $8! 5&'7! $G'/6=&7.$,'A! L,! #.'!"&G?/! DADA!H/! 8.,-! 8$6! -! q! CA+! ),-! -!q! CAB!
.%56$=/%/,7'! G>! +A`+! 5/6:/,7! &,-! BDAD3! 5/6:/,7! T$,/! '7/5! &#/&-Y;! CA33! 5/6:/,7! &,-! 3cAC^!
5/6:/,7!T7/,!'7/5'Y;!&,-!CAC]!5/6:/,7!&,-!+BAcP!5/6:/,7!T#),-6/-!'7/5'YA!U!6$)S#!.,7/65$?&7.$,!
G/7H//,! 7#/'/!/*76/%/'!H.7#!$)6!%/&,!/'7.%&7/'! 8$6!(! $8! &G$)7!CA]B! 86$%!"&G?/!D;! .,! 8&:7;!
.,-.:&7/'!7#&7!$)6!=$?)%/!8$6/:&'7'!&6/!56/77>!%):#!.,!?.,/!H.7#!.8!,$7!G/77/6!7#&,!H#&7!:$)?-!
G/!/*5/:7/-!H.7#!&!j76)/i!),-/6?>.,S!UVWLNU!%$-/?!/=/,!H.7#$)7!&::$),7.,S!8$6!5&6&%/7/6!
),:/67&.,7>A!
!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P!UVWLNU! 5/68$6%'! H$6'/! 8$6! 7#/! ?&6S/! =$?)%/! 7#&,! 8$6! 7#/! 6&,-$%! '&%5?/! G)7! .,'5/:7.$,! '#$H'! 7#&7! 7#/!
-.88/6/,:/! .'!&:7)&??>!$,?>!-)/! 7$!$,/!/*76/%/!$)7?./6! .,! 7#/! ?&6S/!=$?)%/!'&%5?/A!9?.%.,&7.,S! 7#.'!/,76>;!
6/')?7'!8$6!?&6S/!=$?)%/!G/:$%/!&?%$'7!7#/!'&%/!&'!8$6!7#/!6&,-$%!'&%5?/A!
! 3+
!
>,?0$!+C\!W$6/:&'7.,S!g$?)%/!
6/?&7.=/!NK9! 6/?&7.=/!NU9!
#$6.1$,! UVNU! UVWLNU! NKN! UVNU! UVWLNU! NKN!
+! CAD3B! JBNON, CABcc! CA`]]! CA^cC! JBMMO,
P! ]AP]D! 3A]]^! JBOFF, +A3D^! CA``]! JBPHL,
+C! cAcPc! 3ADCB! JBOOK, +A]D3! +ACP+! JBPOA,
3C! 3AP3c! 3AD3P! JBPFK, +A33+! +ACDB! JBPKK,
]C! ]A3c3! 3ADB`! JBPLO, +A3B^! +A+C^! JBKAM,
BC! 3A]D^! 3ADB^! JBPOL, +A+`+! +A++^! JBKFN,
PC! 3A3P3! 3ADB^! JBPPL, +A+DC! +A+3]! JBKFK,
^C! +A`DP! 3ADBc! JBPKF, +A+P]! +A+3^! JBKHA,
cC! +A`]^! 3ADBc! JBPKP, +A+BC! +A+]C! JBKHN,
DC! +AcD+! 3ADBB! JBKJH, +A+3^! +A+]+! JBKHL,
`C! +A^BC! 3ADB]! JBKAJ, +A+C`! +A+]^! JBKHP,
+CC! +APBC! 3ADBP! JBKAL, +A+CP! +A+]D! JBKNJ,
!
f$7/\!7#/!jH.,,/6'i!),-/6!/&:#!:6.7/6.$,!&6/!%&6J/-!G>!G$?-!,)%G/6'A!
!
!
!
!
2)*A!]\!4.'76.G)7.$,!$8!NK9'!&,-!NU9'!$8!=$?)%/!56/-.:7.$,'!$,! 7#/!G&'/!$8! .,-.=.-)&?!5&6&%/7/6!/'7.%&7/'A!
"#/!G$*/'!'#$H!7#/!%/-.&,!$8!7#/!-.'76.G)7.$,!')66$),-/-!G>!&!G$*!7#&7!'5&,'!7#/!:/,76/!#&?8!$8!7#/!-&7&!'/7!
T7#/!.,7/6IZ)&67.?/!6&,S/YA!"#/!H#.'J/6'!S.=/!7#/!8)??!6&,S/!'5&,,/-!G>!&??!+CC!:&'/'A!W$6!G/77/6!:$%5&6&G.?.7>;!
H/!#&=/!:#$'/,!7#/!'&%/!':&?/!8$6!&??!8$)6!G$*!5?$7'A!"#/!5?$7'!8$6!7#/!UVNU!&,-!UVWLNU!6/')?7';!7#/6/8$6/;!
-$!,$7!'#$H!7#/.6!6/'5/:7.=/!%&*.%)%!=&?)/'!H#.:#!/*7/,-!86$%!BAC^!&7!?&S!+!7$!PCA`B!&7!?&S!+CC!8$6!NK9'!
T3A+c`!&7! ?&S!+! 7$!PA3]!&7! ?&S!+CC!8$6!NU9'Y! 8$6!UVNU!&,-!86$%!+PBAc]!&7! ?&S!P! 7$!+DDABB!&7! ?&S!+CC!8$6!
NK9'! T++APD!&7! ?&S!P! 7$!+3APD!&7! ?&S!+CC! 8$6!NU9'Y! .,! 7#/!:&'/!$8!UVWLNUA! L,7/6/'7.,S?>;! 7#/!NK9'!&,-!
NU9'!$8!7#/!/'7.%&7/-!UVNU!%$-/?'!/*#.G.7!&,!.,=/67/-!<!'#&5/!.,!%$'7!:&'/'!H.7#!%&*.%)%!/66$6'!&7!7#/!
P!&,-!+C!-&>!8$6/:&'7.,S!#$6.1$,!T7#/!%&*.%&!$=/6!&??!'7$:J'!&7!7#/!+C!-&>!#$6.1$,!&6/!Bc`AcP!8$6!NK9!&,-!
+PA+c!8$6!NU9YA!!
! 33
!
W6$%!7#.'!5/6'5/:7.=/;!#$H/=/6;! 7#/!5$$6!5/68$6%&,:/!$8!7#/!UVNU!:?&''!.'!')656.'.,S!&'!
'/=/6&?!5&5/6'!'#$H!7#&7!').7&G?>!&-&57/-!UVNU!%$-/?'!:&,!56$-):/!8$6/:&'7'!:$%5&6&G?/!
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S$$-!:&'/'!G)7!&?'$!&55/&6'!7$!%.,.%.1/!7#/!6.'J!$8!5$$6!56/-.:7.$,'!T&??!7#/!%&*.%)%!/,76./'!
&6/!,$H!:?$'/!7$!+YA!
!
! 3P
>,?0$!+3\!W$6/:&'7.,S!g$?&7.?.7>\!b$$?/-!9'7.%&7/'!
!
6/?&7.=/!NK9!
!
!6/?&7.=/!NU9!
!
#$6.1$,!
!
EUVMX!
!
WLEUVMX!
!
UVWLNU!
!
NKN!
!
EUVMX!
!
WLEUVMX!
!
UVWLNU!
!
NKN!
+! CA`+Pa! CA`C^a! JBKJL=, CA`C`a! +AC]Ba! +ACc`a! +ACP+! ABJFP,
P! CA`P`a! CA`BPa! JBKNA=, CA`Bca! ABJHA=, +A+C3a! +AC^P! +AC]Da!
+C! CA`c]a! CA`PBa! JBKLF=, CA`PDa! ABJAK=, +A++3a! +AC^`! +ACBCa!
3C! CA`DPa! JBKLP=, CA`P`a! CA`^^a! ABJJN=, +A++^a! +AC^`! +AC]`a!
]C! CA``Ba! JBKMH=, CA`^Pa! CA`c+a! ABJJA=, +A++`a! +AC^Da! +AC]Da!
BC! CA``ca! JBKMN=, CA`^ca! CA`c]a! ABJJJ=, +A++Da! +AC^Pa! +AC]Pa!
PC! CA```a! JBKMM=, CA`^`a! CA`cPa! ABJJJ=, +A++Da! +AC^]a! +AC]Ba!
^C! +ACCCa! JBKMP=, CA`c+a! CA`cca! ABJJJ=, +A++`a! +AC^3a! +AC]]a!
cC! +ACCCa! JBKMK=, CA`c3a! CA`c`a! ABJJJ=, +A++`a! +AC^Ca! +AC]3a!
DC! +ACCCa! JBKMK=, CA`c]a! CA`c`a! ABJJJ=, +A++Da! +ACPDa! +AC]Ca!
`C! +ACCCa! JBKMK=, CA`c]a! CA`DCa! ABJJJ=, +A++ca! +ACP^a! +AC3`a!
+CC! +ACCCa! JBKMK=, CA`cBa! CA`D+a! ABJJJ=, +A++ca! +ACPPa! +AC3Da!
!
f$7/\!7#/!jH.,,/6'i!),-/6!/&:#!:6.7/6.$,!&6/!%&6J/-!G>!G$?-!,)%G/6'A!"#/!&'7/6.'J'!.,-.:&7/!&,!.%56$=/%/,7!
.,!&=/6&S/!NK9!&,-!NU9!&S&.,'7!7#/!8$6/:&'7'!H.7#!.,-.=.-)&?!5&6&%/7/6!/'7.%&7/'!.,!'/:A!3A!f$7/!7#&7!5$$?/-!
/'7.%&7/'!?/&-!7$!.%56$=/%/,7'!8$6!&??!%$-/?'!),-/6!7#/!NK9!:6.7/6.$,!&,-!8$6!&??!G)7!NKN!T&,-!WLEUVMX!&7!
+C!-&>!#$6.1$,Y!),-/6!7#/!NU9!:6.7/6.$,A!
!
!
V/')?7'!&6/!'$%/H#&7!-.88/6/,7!),-/6!7#/!NU9!:6.7/6.$,\!#/6/!H/!8.,-!&!'?.S#7!-/7/6.$6&7.$,!
8$6! NKN! &,-! UVWLNU! $=/6! '#$67! #$6.1$,';! G)7! &S&.,! .%56$=/%/,7'! 8$6! EUVMX! &,-!
WLEUVMX! $=/6! &??! #$6.1$,'! &,-! UVWLNU! &,-! NKN! &7! %/-.)%! 7$! ?$,S! #$6.1$,'A! "#/!
H.,,/6! 8$6!5$$?/-!5&6&%/7/6!/'7.%&7/'! .'! 7#/!EUVMX!%$-/?! T/*:/57! 8$6!$,/!-&>! 8$6/:&'7'Y!
H#.?/! H/! #&-! &! :?/&6! -$%.,&,:/! $8! 7#/!NKN!%$-/?! 8$6! .,-.=.-)&??>! $57.%.'/-! /'7.%&7/'A!
X$H/=/6;!H.7#!7#/!76&,'.7.$,!8$6%!7#/!8$6%/6?>!H.,,.,S!NKN!7$!EUVMX!&,-!UVWLNU!&'!
7#/! G/'7! 5/68$6%.,S! &?7/6,&7.=/'! .,! 7#/! 5$$?/-! /'7.%&7.$,! /*/6:.'/! ,$! 6/&?! S&.,! .'! &:#./=/-!
),-/6!7#/!NU9!:6.7/6.$,!'.,:/!7#/!&=/6&S/!EUVMX!56/-.:7.$,!/''/,7.&??>!:$.,:.-/'!H.7#!7#/!
,&[=/! 8$6/:&'7! 8$6! #$6.1$,'! $8! 3C! -&>'! &,-! %$6/A! "#/6/8$6/;! 7#/! %&2$6! S&.,! :$,'.'7'! .,! &!
6/-):7.$,!$8!7#/!6/?&7.=/!NK9!$8!7#/!H$6'7!5/68$6%.,S!:&'/'A!
!
@,/!6/%&6J&G?/!-.88/6/,:/!G/7H//,!7#/!6/')?7'!8$6! 7#/!$,/!#),-6/-!'7$:J'!H.7#!7#/!?&6S/'7!
76&-.,S!=$?)%/!&,-!7#/!'/:$,-!'&%5?/!$8!6&,-$%?>!'/?/:7/-!'7$:J'!.'!7#&7!7#/!5/68$6%&,:/!$8!
5$$?/-! NKN! /'7.%&7/'! .'! %):#! H/&J/6! .,! 7#/! ?&7/6! :&'/! 7#&,! .,! 7#/! 8$6%/6! T-/7&.?'! &6/!
&=&.?&G?/!)5$,!6/Z)/'7YA!M?$'/6!.,'5/:7.$,!6/=/&?/-!7#&7!7#/!#.S#/6!&=/6&S/!/'7.%&7/!$8!"!.,!7#/!
6&,-$%! '&%5?/! T+AP`Y! S/,/6&7/'! ?/''! 56/-.:7&G.?.7>! .,! 'Z)&6/-! 6/7)6,'! -)/! 7$! 7#/! ?&6S/6!
=&6.&G.?.7>!$8! 7#/!=$?&7.?.7>!:$%5$,/,7'!-6&H,!8$6!&!($S,$6%&?!-.'76.G)7.$,!H.7#!&!#.S#/6!"A!
L,7/6/'7.,S?>;!)'.,S!7#/!&=/6&S/!"!q!+A]3!86$%!7#/!?&6S/!=$?)%/!'7$:J'!8$6!7#/!6&,-$%!'&%5?/!
&'!H/??;!H/! 6/:$=/6! 6/')?7'!&?%$'7! .-/,7.:&?! 7$! 7#$'/! 6/5$67/-! .,!"&G?/!+3A! L,!$)6!=./H;! 7#.'!
6&7#/6!),-/6?.,/'!7#/!5$H/6!$8!&=/6&S.,S!$=/6!/'7.%&7/'!&'!7#/!?&6S/!&=/6&S/!"! .'!&55&6/,7?>!
-)/!7$!&!8/H!/*76/%/!6/&?.1&7.$,'!$8!.,-.=.-)&?!/'7.%&7/'!T%&>G/!-)/!7$!.,86/Z)/,7!76&-.,S!$8!
'$%/!&''/7'Y!&,-!6/?>.,S!$,!&!5$$?!$8!/'7.%&7/'!8$6!%$6/!7>5.:&?!&''/7'!T7#/!%$6/!86/Z)/,7?>!
76&-/-!$,/'!$8!$)6!8.6'7!'&%5?/Y!$=/6:$%/'!7#/.6!-/76.%/,7&?!/88/:7A!
!
! 3^
!
!
2)*A! B&\! 4.'76.G)7.$,! $8! NK9'! $8! =$?&7.?.7>! 56/-.:7.$,'! $,! 7#/! G&'/! $8! 5$$?/-! 5&6&%/7/6! /'7.%&7/'A! W$6! 7#/!
:$,'76):7.$,!$8!7#/!G$*!5?$7;!:8A!7#/!?/S/,-!$8!2)*A!3A!U55&6/,7?>;!7#/!-&,S/6!$8!5$$6!56/-.:7.$,'!.'!-6&%&7.:&??>!
6/-):/-A!
!
!
!
!
!
2)*A! BG\! 4.'76.G)7.$,! $8! NU9'! $8! =$?&7.?.7>! 56/-.:7.$,'! $,! 7#/! G&'/! $8! 5$$?/-! 5&6&%/7/6! /'7.%&7/'A! W$6! 7#/!
:$,'76):7.$,!$8!7#/!G$*!5?$7;!:8A!7#/!?/S/,-!$8!2)*A!3A!!
! 3c
!
f$H!7)6,!7$!=$?)%/\!&S&.,!H/!8.,-!.%56$=/%/,7'!7#6$)S#$)7!),-/6!7#/!NK9!:6.7/6.$,!&,-!
7#/!'&%/!&55?./'!),-/6!7#/!NU9!:6.7/6.$,!H#/,!6/5?&:.,S!7#/!.,-.=.-)&?!5&6&%/7/6!/'7.%&7/'!
G>! 5$$?/-! /'7.%&7/'! T>,?0$+ 3AYA! L%56$=/%/,7'! &6/! %$6/! '5/:7&:)?&6! 8$6! UVWLNU! &,-!
5&67.:)?&6?>!'$!8$6!UVNU;!H#.:#!#&-!&!6/?&7.=/?>!5$$6!5/68$6%&,:/!H.7#!.,-.=.-)&?!/'7.%&7/'A!
W$6!7#/!NKN!%$-/?;!.%56$=/%/,7'!&6/!&?'$!:$,'.'7/,7?>!$G'/6=/-!&7!&??!7.%/!#$6.1$,'!G)7!7#/!
%&S,.7)-/! $8! :#&,S/'! $8! NK9! &,-! NU9! .'! 6/?&7.=/?>! '%&??A! "#/! .%56$=/%/,7! 8$6! 7#/!
UVWLNU!%$-/?'!&6/!'$!56$,$),:/-!7#&7!.7'!5$$?/-!/'7.%&7/'!/=/,!-$%.,&7/!$=/6!7#/!5$$?/-!
NKN!8$6/:&'7'A!X$H/=/6;!&'!:&,!G/!'//,!86$%!2)*A!P;!7#/!$=/6&??!5/68$6%&,:/!$8!NKN!&,-!
UVWLNU!.'!,$H!=/6>!:?$'/!8$6!7#/!NK9!:6.7/6.$,;!H#.?/!NKN!'7.??!#&'!&!'.1&G?/!&-=&,7&S/!
:$%5&6/-!7$!UVWLNU!),-/6!7#/!NU9!:6.7/6.$,A!K.%.?&6?>!&'!H.7#!=$?&7.?.7>!7#/!%$'7!'76.J.,S!
8.,-.,S! .'! 7#/! #.S#?>! 6/-):/-! -&,S/6! $8! 5$$6! 5/68$6%&,:/;! 5&67.:)?&6?>! '$! 8$6! UVNU! &,-!
UVWLNU!%$-/?'A!!
!
!
>,?0$!+]\!W$6/:&'7.,S!g$?)%/\!b$$?/-!9'7.%&7/'!
6/?&7.=/!NK9! 6/?&7.=/!NU9!
#$6.1$,! UVNU! UVWLNU! NKN! UVNU! UVWLNU! NKN!
+! CAP`Ca! JBNMN=, CABcca! CAcPca! JBMML=, CA^^^a!
P! CA`PDa! JBOAL=, CAc3+a! CA`c`a! CADP]a! JBPHH=,
+C! CA`^3a! JBOMK=, CAcc^a! CA`c]a! CAD`^a! JBPMO=,
3C! CA`D`a! JBPAN=, CAD3Pa! CA`D`a! CA`3`a! JBPKH=,
]C! CA``Ba! JBPHK=, CADP]a! CA``]a! CA`B`a! JBKJK=,
BC! CA``ca! JBPLH=, CADcCa! CA``Pa! CA`P`a! JBKAM=,
PC! CA```a! JBPMJ=, CADD+a! CA``c!a! CA`^Ba! JBKFJ=,
^C! CA```a! JBPMN=, CADDDa! CA``ca! CA`^^a! JBKFF=,
cC! +ACCCa! JBPMP=, CAD`Pa! CA``D!a! CA`^`a! JBKFN=,
DC! +ACCCa! JBPOF=, CA`C+a! CA``Da! CA`c+a! JBKFM=,
`C! +ACCCa! JBPOM=, CA`Cca! CA``Da! CA`cBa! JBKFK=,
+CC! +ACCCa! JBPPJ=, CA`+]a! CA``Da! CA`c^a! JBKHA=,
!
f$7/\!7#/!jH.,,/6'i!),-/6!/&:#!:6.7/6.$,!&6/!%&6J/-!G>!G$?-!,)%G/6'A!"#/!&'7/6.'J'!.,-.:&7/!&,!.%56$=/%/,7!
.,!&=/6&S/!NK9!&,-!NU9!&S&.,'7!7#/!8$6/:&'7'!H.7#!.,-.=.-)&?!5&6&%/7/6!/'7.%&7/'!.,!'/:A!3A!f$7/!7#&7!5$$?/-!
/'7.%&7/'!?/&-!7$!.%56$=/%/,7'!8$6!56&:7.:&??>!&??!%$-/?'!&,-!#$6.1$,'!),-/6!7#/!NK9!:6.7/6.$,!&,-!8$6!&??!G)7!
UVWLNU!),-/6!7#/!NU9!:6.7/6.$,A!
! 3D
!
!
2)*A!P\!4.'76.G)7.$,!$8!NK9'!$8!NU9'!$8!=$?)%/!56/-.:7.$,'!$,!7#/!G&'/!$8!5$$?/-!5&6&%/7/6!/'7.%&7/'A!W$6!7#/!
:$,'76):7.$,!$8!7#/!G$*!5?$7;!:8A!7#/!?/S/,-!$8!2)*A!3A!U55&6/,7?>;!7#/!-&,S/6!$8!5$$6!56/-.:7.$,'!.'!-6&%&7.:&??>!
6/-):/-A!
!
!
@=/6&??;!.7!&55/&6'!7#&7!)'.,S!5$$?/-!/'7.%&7/'!.'!%$6/!)'/8)?!.,!.%56$=.,S!56/-.:7.=/!5$H/6!
8$6!=$?&7.?.7>!%$-/?'!7#&,!8$6!=$?)%/!56/-.:7.$,;!G)7!8$6!G$7#!=$?)%/!&,-!=$?&7.?.7>!.7!S6/&7?>!
6/-):/'! 7#/! -&,S/6! $8! &66.=.,S! &7! =/6>! 5$$6?>! 5/68$6%.,S! %$-/?'A! L7! .'! &?'$! .,'76):7.=/! 7$!
:$%5&6/! 7#/! 6&,J!:$66/?&7.$,'!G/7H//,!%/7#$-'! 8$6!5$$?/-!/'7.%&7/'! T>,?0$%+3@+,'(+3BY! 7$!
7#$'/!:$%5)7/-!8$6!$)6!$6.S.,&?!/'7.%&7/'!T>,?0$%+E!&,-!33YA!L,!:$,76&'7!7$!'/:A!]!&,-!B;!H/!
,$H!8.,-!&!%):#!#.S#/6!:$66/?&7.$,!&%$,S! 7#/! ?$,S!%/%$6>!%$-/?'!$=/6!&??! 7.%/!#$6.1$,'!
H#.:#!/=/,!&7!&! 8$6/:&'7.,S!#$6.1$,!$8!$,/I#),-6/-!-&>'! 6/%&.,'!%$'7?>!&G$=/!`C!5/6:/,7A!
"#.'!.,-.:&7/'!7#&7!5$$?/-!/'7.%&7/'!$8!-.88/6/,7!%$-/?'!/*5?$.7!7#/!'&%/!8/&7)6/'!$8!7#/!-&7&A!
M$%G.,&7.$,!$8!8$6/:&'7'!H$)?-;! 7#/,;!')6/?>!,$7! .%56$=/!)5$,!7#/!5/68$6%&,:/!$8! 7#/!G/'7!
%$-/?A!L,!:$,76&'7;!6&,J!:$66/?&7.$,!G/7H//,!?$,S!%/%$6>!TWLEUVMX;!UVWLNU!&,-!NKNY!
&,-!'#$67!%/%$6>!%$-/?'!TEUVMX!&,-!UVNUY!&6/!-/:6/&'.,S!%):#!8&'7/6!H.7#!.,:6/&'.,S!
7.%/!#$6.1$,A!V&,J!:$66/?&7.$,'!G/7H//,!UVLNU!&,-!$7#/6!%$-/?'!G/:$%/!.,'.S,.8.:&,7!8$6!
7#/! =$?)%/! 8$6/:&'7'! H#.?/! 7#$'/! $8! EUVMX! =.'I|I=.'! $7#/6! %$-/?'! 8$6! =$?&7.?.7>! '#$H! &!
'$%/H#&7! -.'7)6G.,S! :$.,:.-/,:/! $8! '.S,.8.:&,7?>! 5$'.7.=/! :$66/?&7.$,! ),-/6! NK9! &,-!
'.%)?7&,/$)'?>!'.S,.8.:&,7?>!,/S&7.=/!:$66/?&7.$,!),-/6!NU9A!
!
X$H!:&,!H/!/*5?&.,! 7#/! ')5/6.$6.7>!$8!5$$?/-! 8$6/:&'7'! &,-! 7#/!S$$-!5/68$6%&,:/!$8! 7#/!
NKN!%$-/?! 8$6! G$7#! .,-.=.-)&?! 5&6&%/7/6! /'7.%&7/'! &,-! 5$$?/-! $,/'! =.'I|I=.'! 7#/! -.'%&?!
G/#&=.$)6! $8! '$%/! $7#/6!%$-/?'}!R/! 76>! 7$! '#/-! '$%/! ?.S#7! $,! 7#/! 5$''.G?/! $6.S.,! $8! $)6!
8.,-.,S'! =.&! 7#/! .??)'76&7.$,! $8! 8$6/:&'7'! $=/6! =&6.$)'! 7.%/! #$6.1$,'! 86$%! 5$$?/-! /'7.%&7/'!
/*#.G.7/-! .,!W.SA!^A!"#/!:#$'/,!'7$:J! T0&H&'&J.!K7//?Y!&,-! 7#/! 7.%/!#$6.1$,!T&!',&5'#$7!$8!
PCC!-&>'!86$%!7#/!$)7I$8I'&%5?/!'/6./'Y!.'!&::.-/,7&?\!7#/!8/&7)6/'!H/!H.'#!7$!#.S#?.S#7!:&,!G/!
! 3`
8$),-!.,!&??!'7$:J';!&,-!G$7#!8$6!=$?&7.?.7>!&,-!=$?)%/!8$6/:&'7'A!M$%5&6.,S!7#/!8$6/:&'7'!$=/6!
+!-&>;!+C!-&>';!PC!-&>'!&,-!+CC!-&>';!H/!8.6'7!'//!.,!7#/!)55/6!?/87I#&,-!5&,/?;!7#&7!8$6/:&'7'!
86$%! &??! 8$)6! %$-/?'! &7! 7#/! $,/I-&>! #$6.1$,! &6/! #&6-! 7$! -.'7.,S).'#! G>! 7#/! ,&J/-! />/A!
@G=.$)'?>;! &??! %$-/?'! :?$'/?>! 76&:J! 7#/! /%5.6.:&?! -/=/?$5%/,7! $8! =$?&7.?.7>! &,-! 7#/! ')G7?/!
-.88/6/,:/'! .,! 7#/.6!G/#&=.$)6!&6/!:/67&.,?>!,$7!$G=.$)'! 86$%!&!=.')&?! .,'5/:7.$,!$8! 7#/!5?$7!
H.7#$)7! &!%$6/!-/7&.?/-! '7&7.'7.:&?! &,&?>'.'A!K$%/! 6/%&6J&G?/!-.88/6/,:/'! /%/6S/!H#/,!$,/!
56$://-'! 7$! ?$,S/6! 8$6/:&'7.,S! #$6.1$,'A! W.6'7;! &,-! .,! &::$6-&,:/! H.7#! $)6! /*5/:7&7.$,;!
EUVMX! 8$6/:&'7'! ')::/''.=/?>! 8?&77/,! $)7\! H#.?/! 7#/>! '#$H! &! 8/H! 6/%&.,.,S! '5.J/'! &87/6!
G)6'7'!$8!=$?&7.?.7>!&7!7#/!PC!5/6.$-!#$6.1$,;!7#/>!'#$H!56&:7.:&??>!,$!=&6.&7.$,!&,>!%$6/!&7!7#/!
+CC!-&>!#$6.1$,A!"#/!'&%/!#&55/,'!8$6!UVNU!8$6/:&'7'!$8!=$?)%/!&,-!G$7#!8.,-.,S'!&6/!.,!
?.,/!H.7#!7#/!'#$67I%/%$6>!56$5/67./'!$8!7#/'/!%$-/?'A!
!
U??!$7#/6!%$-/?';!#$H/=/6;!'#$H!Z).7/!'$%/!=&6.&7.$,!/=/,!&7!7#/!?$,S/'7!#$6.1$,A!"#/!%$'7!
5/65?/*.,S!8/&7)6/!.'!5/6#&5'!7#&7!7#/.6!6/&:7.$,'!&6/!&?%$'7!5/68/:7?>!'>,:#6$,$)'!H#.:#;!$8!
:$)6'/;! /*5?&.,'! 7#/.6! &?%$'7! .-/,7.:&?! 5/68$6%&,:/! .,! "&G?/'! +3! &,-! +]! &,-! 7#/! #.S#! 6&,J!
:$66/?&7.$,! &:6$''! '7$:J'A! "#/6/! .'! ,/=/67#/?/''! &! :/67&.,! #./6&6:#>! .,! 7#/! '76/,S7#! $8! 7#/.6!
6/&:7.$,! 7$! :#&,S/'! $8! =$?&7.?.7>\! UVWLNUi'! 6/&:7.$,! 7$! &,! .,:6/&'/! $8! :$,7/%5$6&,/$)'!
=$?&7.?.7>! .'! %$'7! 56$,$),:/-;! 8$??$H/-! G>! WLEUVMX! &,-!NKN! T.,! =$?)%/;! UVWLNUi'!
6/&:7.$,! .'! &?'$! '76$,S/6! 7#&,! 7#&7! $8! NKNYA! f$7/! 7#&7! 7#/! 8$6/:&'7'! $8! NKN! &?'$! ?$$J!
'%$$7#/6! 7#&,! 7#$'/!$8!UVWLNU!&,-!WLEUVMX!&7! &??! #$6.1$,'A!"#/! ?.J/?>! 6/&'$,! 8$6! 7#.'!
H/&J/6! 6/&:7.$,! 7$! :#&,S/'! $8! =$?&7.?.7>! .'! 7#/! 6/S.%/I'H.7:#.,S! ,&7)6/! $8! NKNA! K.,:/!
6/S.%/I'H.7:#.,S! &??$H'! 8$6! ')--/,! :#&,S/'! $8! =$?&7.?.7>! -)/! 7$! 6/,/H&?! $8! %)?7.5?./6';! .7!
%&J/'!7#/!%$-/?!6/&:7! ?/''!$,!:$,7/%5$6&,/$)'!:#&,S/'!$8!=$?&7.?.7>A!K.%.?&6?>;!WLEUVMX!
%&>!#&=/!?/''!=$?&7.?/!8$6/:&'7'!7#&,!UVWLNU!G/:&)'/!$8!7#/!:$%5$),-.,S!$8!7#/!=$?&7.?.7>!
56$:/''! H.7#! f$6%&??>! -.'76.G)7/-! .,:6/%/,7'A! "#/! &G'/,:/! $8! G$7#! &--.7.$,&?! '$)6:/'! $8!
'7$:#&'7.:.7>! .,! 7#/! ?&77/6!%$-/?!%&>!/*5?&.,!H#>! .7'! 8$6/:&'7'!&6/! 7#/!%$'7!=$?&7.?/A!U'! 7#/!
G/'7! &=/6&S/! 5/68$6%&,:/! 86$%! 5$$?/-! 5&6&%/7/6! /'7.%&7/'! .'! $G7&.,/-! 8$6! 7#/! WLEUVMX!
%$-/?!.,!"&G?/!+3;!$,/!.'!7/%57/-!7$!:$,:?)-/!7#&7!8$6/:&'7'!86$%!NKN!H/6/!7$$!'%$$7#!&,-!
7#$'/! 86$%! UVWLNU! '$%/H#&7! 7$$! =$?&7.?/A! X$H/=/6;! 7#/! 6&,J.,S! $8! 7#/! ! 7#6//! %$-/?'!
-/5/,-'!$,!=/6>!7.,>!-.88/6/,:/'!'$!7#&7!'):#!&!:$,:?)'.$,!%.S#7!,$7!G/!H&66&,7/-!T&87/6!&??;!
7#/!%/&,!NK9!&,-!NU9!H.??!&?'$!-/5/,-!$,!7#/!&=/6&S/!5&6&%/7/6!=&?)/'!H#.:#!H.??!:#&,S/!
'$%/H#&7! H.7#! 7#/! :$%5$'.7.$,! $8! 7#/! 5$$?! $8! '7$:J'! '$! 7#&7! 7#/! 6&,J.,S! %.S#7! G/! =/6>!
'/,'.7.=/!7$!7#/!,)%G/6!$8!'7$:J'!.,:?)-/-YA!
!
X$H/=/6;!$)6!8.,-.,S!$8!7#/!7/,-/,:>!$8!NKN!7$!S/,/6&7/!6/?&7.=/?>!'%$$7#!8$6/:&'7'!T-)/!
7$!.7'!j&H&6/,/''i!$8!5$7/,7.&?!'#.87'!.,!=$?&7.?.7>Y!%.S#7!&?'$!/*5?&.,!.7'!,.:/!5/68$6%&,:/!8$6!
'.,S?/!'7$:J'A!R/!:$,2/:7)6/!7#&7!.7!.'!7#.'!8/&7)6/!H#.:#!%&J/'!.7!&=$.-!/*76/%/!6/&:7.$,'!$,!
:#&,S/'!.,!:$,7/%5$6&,/$)'!=$?&7.?.7>!&,-!=$?)%/;!H#.:#!$::)6!8$6!$7#/6!%$-/?'!&7!?/&'7!.,!
7#/!:&'/!$8!'$%/!/*76/%/!5&6&%/7/6!/'7.%&7/'!.,!7#/!=.:.,.7>!$8!,$,I'7&7.$,&6.7>A!
!
!
! ]C
!!
2)*A! ^\! W$6/:&'7'! $=/6! +;! +C;! PC! &,-! +CC! -&>'! 86$%!EUVMX;! WLEUVMX;!UVWLNU! &,-!NKN!%$-/?'!H.7#!
5$$?/-! 5&6&%/7/6! /'7.%&7/'A! "#/! ),-/6?>.,S! '7$:J! .'!0&H&'&J.! K7//?;! G)7! '.%.?&6! 5&77/6,'! &6/! 8$),-! 8$6! &??!
$7#/6!'7$:J'A!!"#/!)55/6!?/87I#&,-!5&,/?!/*#.G.7'!'Z)&6/-!6/7)6,'!&?$,S'.-/!H.7#!.7'!/'7.%&7/'!86$%!7#/!=&6.$)'!
%$-/?';!7#/!$7#/6!5&,/?'!:$%5&6/!8$6/:&'7'!$=/6!?$,S/6!#$6.1$,'!!
!
!
! ]+
!
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! NK9!
?/&-! EUVMXI!
WLEUVMX!
EUVMX!I
UVWLNU!
EUVMXINKN!
WLEUVMXI!
UVWLNU!
WLEUVMX!
INKN!
UVWLNUI!
NKN!
+! CA`cB! CA`c^! CA`D]! CA`^+! CA`cc! CA``P!
P! CA`D+! CA`Pc! CA`]^! CA``3! CA`D3! CA``^!
+C! CA`PD! CA`]^! CA`+P! CA``P! CA`D^! CA``c!
3C! CA`3`! CA`Cc! CAD`]! CA``P! CA`D`! CA``D!
]C! CA`]`! CA`3c! CA`+`! CA``^! CA``3! CA``D!
BC! CA`]^! CA`3]! CA`+c! CA``^! CA``]! CA```!
PC! CA`B]! CA`]+! CA`3c! CA``^! CA``3! CA```!
^C! CA`P`! CA`P+! CA`Bc! CA``P! CA``3! CA```!
cC! CA`B`! CA`B]! CA`]D! CA``P! CA``]! CA```!
DC! CA`B+! CA`]^! CA`]]! CA``P! CA``3! CA```!
`C! CA`]c! CA`3]! CA`33! CA``B! CA``+! CA```!
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+C! CAD`^! CADD+! CA`+3! CA``+! CA`^]! CA`cD!
3C! CAcCD! CA^`3! CAc^D! CA`D]! CA`PB! CA`cB!
]C! CAPD^! CAP^+! CA^^D! CA`DP! CA`^+! CA`cC!
BC! CAB]D! CAB+c! CAP^3! CA`c^! CA`PB! CA`^P!
PC! CA3D`! CA+D^! CA]B^! CA`^^! CA`PC! CA`^3!
^C! CA]B+! CA3CP! CA]c^! CA`^+! CA`B^! CA`^+!
cC! CA3D+! CA+^P! CA]B`! CA`PP! CA`BD! CA`Pc!
DC! ICACC3! ICA+c+! CAC+D! CA`BD! CA`BD! CA`PD!
`C! ICA]P]! ICAP^c! ICA]`]! CA`]B! CA`BP! CA`PD!
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P! CAc3B! CAc]+! CA``D! CAPcP! CA^DC! CA`D3!
+C! CAD`+! CAD`B! CA```! CA^D3! CAcD^! CA`DC!
3C! CADB+! CADBP! CA```! CA^^`! CAcc3! CA`^P!
]C! CA^`+! CA^`c! CA``D! CA^CP! CA^Pc! CA`P+!
BC! CAP``! CA^C]! CA``D! CAB3+! CAB+c! CA`BC!
PC! CA]cD! CA]c`! CA``D! CA3P`! CA33+! CA`3c!
^C! CA3Bc! CA3P+! CA``c! CA+B]! CAC^C! CA`C^!
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e$??/6'?/=;! "A! &,-! 4A! Q)G.,'J.! T+```Y! 9Z).7>! "6&-.,S! g$?)%/! &,-! g$?&7.?.7>\! (&7/,7! L,8$6%&7.$,!
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